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ABSTRACT 


In  this  study  the  investigator  undertook  to  describe 
and  compare  the  simultaneous  application  of  non-parametric 
and  parametric  statistical  techniques  to  Levels  of  Care  data 
in  relation  to  the  variables  of:  sex  of  patients,  type  of 
nursing  unit,  specific  type  of  nursing  units,  nursing  units 
with  and  without  nursing  students,  age  of  patients,  accommo¬ 
dation  occupied,  and  marital  status  of  patients.  The  central 
purpose  was  to  evolve  a  valid  method  of  statistical  analysis 
for  the  treatment  of  Levels  of  Care  data.  The  approach  used 
was  that  of  a  descriptive  comparative  survey,  and  the  method 
employed  was  that  of  measuring.  The  nursing  activity  re¬ 
quired  by  the  patient  was  the  criterion  used  to  objectively 
measure  "Levels  of  Care."  The  scores  thus  obtained  provided 
a  numerical  basis  for  the  comparative  statistical  analysis 
in  terms  of  the  ten  research  hypotheses,  the  data  collection 
periods,  and  the  elements  of  direct  nursing  care. 

On  the  basis  of  the  findings^  the-,  first  central 
conclusion  was  that  analysis  of  Levels  of  Care  data  is  best 
achieved  through  the  use  of  non-parametric  statistical 
techniques,  particularly  ordinal  techniques.  The  investigator 
outlined  the  conditions  which  must  be  met  in  relation  to  the 
specific  tests  recommended.  The  second  central  conclusion  was 
that  the  practical  applications  of  statistical  analyses  of 
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Levels  of  Care  data  could  be  greatly  enhanced  by  the  giving 
of  detailed  attention  to  the  "Elements"  of  direct  nursing 
care  because  that  data  would  seem  to  provide  more  extensive 
and  precise  guidelines  to  patient  care  needs  and  resource 
allocation. 

The  recommendations  arising  from  this  study  embody 
the  use  of  ordinal  statistical  techniques,  the  use  of 
"Elements"  of  direct  nursing  care  data  along  with  Levels  of 
Care  data  for  such  analyses,  the  needs  for  future  research 
related  to  Levels  of  Care  data,  and  the  need  for  evolving 
cooperative  approaches  to  electronic  processing  of  Levels 


of  Care  data. 
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CHAPTER  I 


INTRODUCTION 

One  of  the  most  pervasive  themes  characterizing  the 
recent  Task  Force  Reports  is  the  importance  of  evolving 
systematic  ways  and  means  of  identifying  health  care  system 
needs.-*-  Traditionally,  nursing  care  needs  of  patients  have, 
at  best,  been  established  on  the  basis  of  average  daily 
census  and  type  of  clinical  service,  e.g.  obstetrics,  psy¬ 
chiatry.  More  recently,  the  "Levels  of  Care"  approach  has 
been  developed,  an  approach  which  incorporates  not  only  the 
above  two  factors  but,  as  well,  considers  variations  within 
the  clinical  services  and  the  fluctuating  nursing  care  requi¬ 
rement  of  individual  patients.  This  study  represents  an 
attempt  to  examine  and,  hopefully,  improve  upon  some  of  the 
"ways  and  means"  of  analysing  data  relating  to  nursing  care 
needs  of  hospitalized  patients,  more  specifically,  data  re¬ 
lating  to  "Levels  of  Care." 

The  general  approach  employed  in  this  study  is  that 
of  measuring  "Levels  of  Care"  using  nursing  care  requirements 
of  the  patients  as  the  main  criterion,  in  order  to  facilitate 
comparisons  within  and  amongst  groups  of  patients. 

1 Task  Force  Reports  on  the  Cost  of  Health  Services 
in  Canada.  Joseph  W.  Willard,  chairman.  3  vols.;  Ottawa, 
Canada:  Queen's  Printer ,■ 1969 ,  e.g.,  Vol .  2,  pp .  269,  272, 
307. 
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In  this  chapter  the  investigator  outlines  more 
specifically  the  focus  of  the  study,  the  assumptions  and 
limitations,  definitions,  hypotheses  and,  finally  the  over¬ 
all  sequence  of  analysis.  We  will  now  turn  to  the  first  of 
these,  the  focus,  discussing  the  researcher’s  task,  the 
research  question,  and  outlining  the  need  for  the  study. 

FOCUS  OF  THE  STUDY 

THE  RESEARCHER'S  TASK 

The  research  task  around  which  this  study  is  centered 
is  that  of  describing  and  comparing  the  application  of  nomi¬ 
nal,  ordinal  and  interval  statistical  techniques  to  Levels 
of  Care  data,  using  selected  variables. 

THE  RESEARCH  QUESTION 

One  of  the  main  objectives,  usually  stated  as  the 
primary  goal,  of  general  acute  hospitals  is  that  of  "patient 
care."  The  recipient  of  this  care,  the  patient,  is  a  "delica¬ 
te  variable,"  and  a  sensitive  instrument  is  required  to 
evaluate  the  kinds  and  amounts  of  nursing  care  he  requires. 
The  Levels  of  Care  approach  relates  nursing  care  requirements 
to  the  nursing  activities  which  should  be  performed  in  order 
to  meet  the  patient's  nursing  care  needs. 

The  basic  data-gathering  questions  posed  in  this 
study  are:  Do  men  and  women,  require  different  levels  of 
nursing  care?  If  so,  what  elements  are  peculiar  to  each  sex? 
What  are  the  numerical  patterns  of  the  assignment  of 
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patients  to  the  differing  Levels  of  Care?  Are  differences  in 
Levels  of  Care  patterns  related  to  marital  status?  If  so,  in 
what  way(s)?  Does  the  age  of  the  patient  alter  the  Level  of 
Care  assignment?  Do  medical  patients  differ  from  surgical 
patients  in  patterns  of  nursing  care  required?  Do  those 
nursing  units  which  are  used  as  clinical  laboratories  for 
educational  purposes  differ  from  other  nursing  units  in  their 
patterns  of  Levels  of  Care?  Do  patients  with  different  types 
of  accommodation,  (e.g.  semi-private  accommodation)  occupy 
specific  patterns  in  Levels  of  Care? 

The  above  questions  are  not  "new"  or  original  in 
that  they  have  been  posed  many  times  before  by  both  resear¬ 
chers  and  practitioners;  the  focus  of  this  study  lies  not  in 
such  questions  per  se  but  upon  the  comparative  statistical 
treatment  of  data  related  to  these  questions.  Or,  put  another 
way,  it  is  an  attempt  to  ask  the  research  question,  "Do 
differing  statistical  analytical  treatments  of  data  related 
to  Levels  of  Care  lead  us  to  differing  responses  to  the 
above  data-gathering  questions?" 

NEED  FOR  THE  STUDY 

To  date,  the  statistical  techniques  applied  to  Levels 
of  Care  data  have  been  largely  interval  in  nature.  The  appli¬ 
cation  of  "Newman  Keuls"  comparison  between  ordered  means  to 
"Levels  of  Care"  data  and  the  use  of  regression  analysis  in 
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nursing  care  timing  studies  are  two  such  examples.1  While 
"levels"  in  both  ordinal  and  interval  measurement  problems 
implies  an  underlying  continuum,  it  would  seem  tenuous  to 
assume  that  the  intervals  between  the  "levels"  in  Levels  of 
Care  data  are  equidistant ,  and  the  questioning  of  the 
appropriatness  of  parametric  techniques  therefore  arises. 

The  unique  contribution  of  this  study  lies  in  the  simulta¬ 
neous  nominal,  ordinal  and  interval  treatment  of  Levels  of 
Care  data  in  relation  to  selected  variables  for  the  central 
purpose  of  evolving  a  valid  method  of  statistical  analysis 
for  this  type  of  data. 

Ultimately,  the  "validity"  of  any  statistical 
method  for  treating  Levels  of  Care  data  lies  in  the  question, 
does  the  method  facilitate  improvement  of  patient  care? 

Such  validation  of  a  method  is  beyond  the  scope  of  this 
study;  instead,  the  chief  criteria  against  which  the  validi¬ 
ty  of  the  method  evolved  are  limited  to  the  face  and  content 
levels.  The  initial  criterion  is,  does  the  method  meet  the 
statistical  assumptions  underlying  the  data?  If  it  does,  then 
the  question  of  the  extent  to  which  the  method  comprises  a 
practical  basis  for  decision-making  about  nursing  practice 
then  becomes  relevant.  "Practicality"  must  be  judged  both  in 
terms  of  the  production  of  data  per  se ,  and  in  terms  of  the 

-*-This  information  was  reported  to  the  investigator  in 
a  telephone  conversation  April  1,  1971,  with  Mr.  Brian  Chal¬ 
mers,  who  acted  as  a  statistical  consultant  on  the  Timing 
Studies  project  referred  to  on  page  7. 


' 

■ 


' 

. 


5 

application  of  the  findings  to  decisions  about  nursing 
practice. 

In  the  former  case,  the  practicality  of  analysing 
data  must  be  determined  in  relation  to  the  expertise  requi¬ 
red,  time  factors,  and  economic  considerations.  In  the  latter 
case,  a  method  would  be  "practical"  only  if  it  produces  data 
which  facilitates  objective  and  discriminating  judgements 
about  nursing  practice,  directly  or  indirectly,  in  relation 
to  Levels  of  Care,  e.g.  the  determination  of  nursing 
staffing  requirements  in  relation  to  differing  "mixes"  of 
patients . 

ASSUMPTIONS  AND  LIMITATIONS 
ASSUMPTIONS1 

The  central  methodological  assumption  underlying  the 
study  is  that  the  Level  of  Care  Assessment  Return  form,  re¬ 
vised  by  the  National  Department  of  Health  and  Welfare 
Nursing  Consultants,  and  adapted  from  Dr.  Asa  MacDonell's 
Level  of  Care  Proforma  is  a  reliable  and  valid  instrument 
for  measuring  levels  of  [nursing]  care  of  medical  and 

1The  statistical  assumptions  of  data  analysis  are 
discussed  in  Chapter  III,  "Methodology,"  pp .  79-82. 
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surgical  patients  in  general  acute  hospitals. 1 

LIMITATIONS 

This  study  is  limited  to  the  patients  on  four  sur¬ 
gical  and  four  medical  nursing  units  in  one  general  acute 
hospital.  No  attempt  is  made  to  verify  the  representative¬ 
ness  of  the  patients  on  these  units  vis-a-vis  those  on 
medical  and  surgical  units  in  other  hospitals,  nor  those 
in  the  total  acute  general  hospital  population  as  such. 
Further,  the  study  is  confined  to  nursing  care  required  by 
patients  as  measured  by  the  "Levels  of  Care"  approach,  and 
does  not  ascertain  whether  or  not  those  nursing  requirements 
were  met. 

Although  applicability  of  the  specific  "Levels  of 
Care"  findings,  such  as  the  distribution  of  patients  in  the 
various  Levels  is  concerned,  is  limited  to  the  population 
sampled,  the  data  collection  procedures  and  statistical 
techniques  utilized  here  are  applicable  beyond  the  popula¬ 
tion  sampled  to  the  universe  of  medical  and  surgical  patients 
in  general  acute  hospitals  in  Canada. 


^-In  the  use  of  this  form,  "no  [subjective]  observer 
judgement  decisions  need  be  made  regarding  the  severity  of 
the  patient's  illness,  the  degree  of  his  disability,  or  the 
determination  of  his  care  requirements.  Consequently,  an  ob¬ 
jective  assessment,  divorced  as  it  is  from  observer  decision, 
is  obtained."  See  J.A.K.  MacDonell,  M.D.,  and  G.B.  Murray, 
B.S.A. ,  M.S.  "An  Index  of  Care,"  Medical  Services  Journal, 

XXI  (September,  1965)  ,  p.  507.  The  foregoing  quote  attests 
to  this  instrument's  reliability.  So  far  as  validity  is  con¬ 
cerned,  while  the  investigator  is  not  assuming  that  it  is 
necessarily  an  "ideal"  instrument,  it  would  appear  to  have 
face  and  content  validity  and,  further,  it  has  been  tested 
extensively  in  the  field,  the  items  having  been  weighted  in 
relation  to  nurse  staffing  requirements. 
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DEFINITIONS 


BASIC  DEFINITIONS1 

The  following  is  a  summary  of  terms  used  in  this 

study : 


1  *  LEVELS  OF  NURSING  CARE:  a  descriptive  term  used  to 

classify  patients.  Each  "level"  is  a  measure  of  nursing 
requirements  of  the  patient.  The  relationship  between 
"Level  of  Care"  and  "Nursing  Care  Requirements"  are  as 
follows : 


*LEVEL  [OF  CARE]  *NURSING  CARE  REQUIREMENT 


I 

II 

III 


Minimal  amount  of  direct 
nursing  care 

Moderate  amount  of  direct 
nursing  care 

Maximum  amount  of  direct 
nursing  care 


2.  ^DIRECT  NURSING  CARE:  "any  nursing  activity  in  which 

direct  contact  by  the  nursing  staff  with  the  patient 
is  involved. " 


1 All  definitions  marked  with  an  asterik  (*)  have  been 
derived  from  J.A.K.  MacDonell  and  G.B.  Murray,  "An  Index  of 
Care,"  pp.  499-501;  and  J.A.K.  MacDonell;  Unnur,  Brown;  and 
Barbara  Johannson,  Timing  Studies  in  Relation  to  Categories 
of  Hospital  Patients.  Winnipeg:  Deer  Lodge  Hospital,  n.d. 
(hereinafter  referred  to  as  MacDonell  et  al ,  "Timing  Studies"), 
pp.  1-4.  Some  additional  definitions  deemed  useful  by  the  in¬ 
vestigator  are  also  included;  the  words  with  square  brackets 
[]  denote  additions  made  by.  the  investigator  for  purposes  of 
this  study. 

^ MacDonell  and  Murray,  "An  Index  of  Care,"  p.  504. 


' 


. 


. 


■ 


■ 
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3.  ^CLINICAL  MONITORING  --  A:  "the  recorded  observation  and/ 

or  measurement  of  the  patient's  vital  processes  such  as 
temperature,  pulse,  respiration,  blood  pressure,  and 
consciousness."  This  element  is  referred  to  as  "A"  in 
the  definitions  of  care  categories  which  follow.  [Re¬ 
quired  continual  observation] 

4.  ^TECHNICAL  NURSING  -  B:  "the  treatment  procedures  [requi¬ 

red  by  the  patient]  usually  carried  out  by  nursing 
staff."  [This  includes  such  things  as  medications, 
intravenous  infusions,  dressing,  and  other  treatments 
or  required  supportive  measures] .  This  element  is 
referred  to  as  "B"  in  the  care  categories  described. 

5.  *NON~ TECHNICAL  (BASIC)  NURSING  -  C:  "  the  personal  atten¬ 

tion  provided  to  patients  by  nursing  staff  which  relates 
to  their  comfort  and  well-being  (feeding,  hygiene, 
elimination  of  waste,  etc.)"  This  element  is  designated 
as  "C"  in  the  definitions  of  care  categories,  and  on  the 
assessment  form. 

6.  *CARE  CATEGORY:  a  descriptive  term  used  to  describe  the 

2 

various  types  of  care  in  each  level  [required]  by 
patients  in  hospital.  E.gi.  Level  III  patients  may  be 

-^-Ibid.  ,  p.  499.  Definitions  3,  4,  and  5  are  conside¬ 
red  as  defining  the  three  "elements  of  direct  nursing  care" 
hereinafter  referred  to  as  such. 

2MacDonell  et  al ,  Timing  Studies,  pp.1-4,  define  each 
"care  category"  in  terms  of  the  care  provided,  whereas  this 
study  assumes  each  care  category  in  terms  of  required  care. 


' 
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either  in  the  acute  or  the  intensive  care  category. 1 

7.  NEEDS  OF  THE  PATIENT* * 3:  nursing  care  requirements  of 

individual  patients  in  each  of  the  elements  of  direct 
nursing  care  A,  B,  and  C  cited  above.  It  does  not 
refer  to  psycho-social  measures  per  se  related  to 
patient  care,  but  rather  to  the  direct  nursing  care 
required,  as  listed  on  the  assessment  form  used  to 
classify  patients  into  Levels  of  Care. 

8.  NURSING  UNIT3:  a  specific  spacial  area  with  a  specific 

predetermined  bed  capacity. 

9.  MEDICAL-NURSING  UNIT:  a  nursing  unit  in  which  medical 

patients  are  housed.  If  specified  by  clinical  service, 
"ward"  is  considered  synonymous  with  "unit,"  other¬ 
wise  "ward"  refers  to  a  type  of  accommodation  on  the 
nursing  unit,  such  as  a  4  bed  ward. 

10.  SURGICAL-NURSING  UNIT:  a  nursing  unit  in  which  surgical 
patients  are  housed. 

3See  pp. 10-12  for  definitions  of  each  type  of  care 
category . 

3To  be  used  interchangeably  with  the  "patient's 

needs . " 

3In  the  statistical  analyses  "WARD  TYPE"  refers  to 
nursing  units. 


- 


' 
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DEFINITIONS  OF  CARE  CATEGORIES1 
Each  Level  of  Care  is  associated  with  a  category  of 
care,  and  the  following  definitions  describe  the  various  ca¬ 
tegories  associated  with  each  level.  The  elements  of  direct 
nursing  care,  Clinical  Monitoring  (A),  Technical  Nursing 
(B) ,  and  Non-Technical  (Basic)  Nursing  (C) ,  are  referred 
to  in  each  definition  by  letter.2 

1.  INVESTIGATIVE  CARE  -  care  [required]  by  patient  in 

hospital  for  "investigative  procedures,"  e.g.,  X-Ray, 
Laboratory  Tests.  His  [requirement]  for  A,  B,  and  C 
is  negligible. 

2.  CONVALESCENT  CARE  -  care  [required]  by  patient  "in 

latter  stages  of  hospitalization,"  who  is  progressing 
very  satisfactorily  and  whose  "clinical  condition  has 
been  stabilized."  He  is  almost  ready  for  discharge 
and  [requirement]  for  A,  B,  and  C  is  also  negligible. 

3.  INTERMEDIATE  CARE  -  care  [required]  by  patient  who  is 

"ill  or  in  post-surgical  period,"  his  vital  processes 
are  stable  but  he  is  still  in  need  of  "treatments  and 
supportive  measures"  during  this  recovery  phase  (of 


^ These  definitions  are  adopted  from  those  used  by 
MacDonell  et  al,  Timing  Studies,  pp.l  -  4  ,  with  changes 
considered  necessary  for  the  purposes  of  this  study. 

^It  is  useful  to  remember  that  in  this  study  it  is 
assumed  that  measurement  of  care  is  that  care  which  is  re¬ 
quired  and  not  any  measure  of  provision  of  care.  The  basic 
ideas  for  the  definitions  of  these  categories  are  the  same 
as  those  used  previously  and  those  unchanged  are  marked  by 
an  asterik  (*). 


* 


- 
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the  various  medical  or  surgical  conditions).  His 
[requirement]  for  A,  B ,  and  C  are  moderate  and 
duration  of  hospital  stay  in  this  study  is  considered 
as  less  than  30  days. 

4.  ACUTE  CARE  -  care  [required]  by  patient  who  is  quite 

ill,  in  an  acute  phase  of  his  illness  and  whose  vital 
processes  are  still  in  an  unstable  state.  His  requi¬ 
rement  for  A,  B,  and  C  are  high  and  frequent. 

5.  INTENSE  CARE  -  care  [required]  by  patient  who  is  in 

critical  phase  of  his  illness  and  whose  vital  signs 
are  in  an  "unstable  and  precarious  state."  His  re¬ 
quirements  for  A,  B,  and  C  are  continuous  with  A 
being  the  most  essential  from  a  clinical  point  of 
view. 

6.  EXTENDED  TREATMENT  CARE  -  care  [required]  by  patient 

with  a  chronic  illness  or  one  who  has  passed  the 
stage  "when  medical  or  nursing  care  will  provide  for 
rapid  improvement,"  and  requires  care  over  an  exten¬ 
ded  period  of  time.  He  requires  a  moderate  amount  of 
B  and  a  great  deal  of  C  and  the  need  for  A  is  negli¬ 
gible.  His  duration  of  hospital  stay  for  this  study 
is  30  days  and  over  and  is  a  Level  II  patient. 

7.  ^DEPENDENT  NURSING  CARE  -  "is  that  nursing  care  carried 

out  upon  the  instruction  (written,  verbal,  or  implied) 
by  the  physician."  This  relates  to  a  larger  degree  to 
B,  and  to  a  lesser  degree  to  A. 


. 

ft- 
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8.  * INDEPENDENT  NURSING  CARE  -  "is  the  observation  and 

assessment  of,  and  the  provision  for  the  physical, 
personal,  and  psychological  needs  of  the  patient." 

HYPOTHESES1 2 

In  general,  the  hypotheses  were  developed  on  the 
basis  of  literature  relating  to  Levels  of  Care  and  to  psycho 
sociological  perspectives  relevant  to  the  assessment  of  nurs 
ing  care  needs.  The  specific  rationale  underlying  the  selec¬ 
tion  of  the  following  hypotheses  is  explicated  in  the  next 
chapter  "A  Framework  for  the  Development  of  the  Research 
Methodology. 

SEX  OF  THE  PATIENTS 

Hp :  Female  patients  differ  from  the  male  patients 

in  their  assignment  to  Levels  of  Care. 

TYPE  OF  NURSING  UNIT 

H2  :  Patients  on  medical  nursing  units  differ  from 

those  on  surgical  nursing  units  in  their 
assignment  to  Levels  of  Care. 

H3:  The  assignment  to  Levels  of  Care  differs  amongst 

medical  nursing  units. 

1 Hypotheses  are  stated  in  null  form  in  Chapter  III, 
"Methodology,"  in  order  to  facilitate  their  statistical 
analytical  treatment. 

2The  rationale  is  discussed  under  the  same  sub¬ 
headings,  in  Chapter  II,  pp .  40-52. 
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H4 :  The  assignment  to  Levels  of  Care  differ  amongst 

surgical  nursing  units. 

NURSING  UNITS  WITH  OR  WITHOUT  NURSING  STUDENTS 

H5 :  The  assignment  to  Levels  of  Care  differs  between 

nursing  units  used  for  nursing  student  clinical 
experience  and  on  those  which  are  not. 
ACCOMMODATION  OCCUPIED 

Hg :  The  assignment  to  Levels  of  Care  differs  on  the 

basis  of  types  of  accommodation  occupied  by 
patients . 

AGE  OF  PATIENTS 

H7 :  The  assignment  to  Levels  of  Care  differs  accor¬ 

ding  to  the  age  of  patients. 

MARITAL  STATUS  OF  PATIENTS 

Hg :  The  assignment  to  Levels  of  Care  differs  accor¬ 

ding  to  the  marital  status  of  patients. 

MARITAL  STATUS,  SEX,  AND  AGE 

Hg :  The  assignment  to  Levels  of  Care  differs  on  the 

basis  of  marital  status,  and  sex  of  patients. 

H]_q:  The  assignment  to  Levels  of  Care  differs  on  the 

basis  of  marital  status,  sex,  and  age  of  patients. 

SEQUENCE  OF  ANALYSIS 

The  development  of  this  study  can  be  thought  of  as 
constituting  four  major  phases.  Chapter  II  constitutes  a 
conceptual  framework  for  the  development  of  the  methodology 
and  the  research  hypotheses;  the  specific  methodology  is 


. 


■ 
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described  in  Chapter  III;  findings  and  the  analysis  of  data 
are  presented  in  Chapter  IV;  and  conclusions  are  drawn  and 
recommendations  made  in  the  final  chapter. 


CHAPTER  II 


A  CONCEPTUAL  FRAMEWORK  FOR  THE  DEVELOPMENT 
OF  THE  RESEARCH  METHODOLOGY 

There  would  appear  to  be  a  paucity  of  literature 
specifically  related  to  comparative  statistical  analysis  of 
Levels  of  Care  data.  The  general  literature  on  factors  which 
alter  patient  care  requirements  does,  however,  provide  a 
relevant  basis  for  evolving  a  framework  for  the  analysis  of 
Levels  of  Care  data. 

This  chapter  is  ordered  to  fulfill  two  purposes: 
firstly,  to  create  a  "lens"  through  which  the  development 
of  the  Levels  of  Care  approach  may  be  viewed;  and,  secondly, 
to  provide  a  rationale  for  the  research  hypotheses.  To  ac¬ 
complish  the  first  purpose,  we  will  outline  the  antecedents 
to  the  Levels  of  Care  approach,  discuss  Levels  of  Care  per 
se ,  and  then  present  considerations  regarding  the  statistical 
analysis  of  Levels  of  Care  data.  The  second  purpose  will  be 
achieved  through  viewing  related  social,  medical  and  nursing 
literature  in  order  to  provide  a  perspective  for  the  selec¬ 
tion  of  the  variables  employed  in  this  study. 

ANTECEDENTS  TO  THE  LEVELS  OF  CARE  APPROACH 

Assessment  of  the  care  requirements  of  "hospitalized 
patients"  is  a  part  of  the  larger  question  of  identifying 
health  care  needs  and  improving  the  utilization  of  resources. 
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It  is  particularly  pertinent  to  the  question  of  nursing  unit 
staffing  requirements.  In  regard  to  these  antecedents  we 
will  first  discuss  the  "average  daily  census"  approach, 
"types  of  patients"  approach,  and  "patients  needs"  approach. 
Hospital  and  community  factors  which  are  considered  to  in¬ 
fluence  the  care  required  by  and  given  to  patients  will  then 
be  discussed  briefly,  in  order  to  complete  the  junction  from 
the  antecedents  to  the  Levels  of  Care  approach. 

AVERAGE  DAILY  CENSUS  APPROACH 

Some  of  the  most  common  approaches  to  assessing 

patient  care  requirements  existing, use  as  a  standard  the 

number  of  nurses  needed  for  a  "given"  number  of  patients:  or 

at  some  times  care  requirement  differences  are  calculated  on 

the  basis  of  the  type  of  clinical  service  to  which  patients 

are  assigned,  e.g.  medical,  surgical Oftentimes  these 

ratios  are  expressed  in  average  hours  of  nursing  care  needed 

per  medical  or  surgical  patient  during  24  hours,  expressed 

2 

as  e.g.  3.4  and  3.5  hours,  respectively.  Levine  et  al ,  con¬ 
cluded  from  their  study  of  U.S.  hospitals,  reported  in  1961, 
that  the  common  denominator  or  standard  base  was  "patient 
census  without  consideration  of  other  factors  that  could 


lEugene  Levine,  Stanley  Siegel,  and  Joseph  De  La 
Duente,  "Diversity  of  Nurse  Staffing  Among  General  Hospitals," 
Hospitals  J.A.H.A.  35  (July  1,  1961),  p.  42. 

^American  Hospital  Association  and  National  League 
of  Nursing  Education,  Hospital  Nursing  Service  Manual  (New 
York:  National  League  of  Nursing  Education,  1950),  p.  30. 
Hereinafter  referred  to  as"HNS  Manual,  1950." 
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influence  staffing  requirements . " ^  They  developed  six  ratios, 
shown  by  a  Table, ^  where  ratios  1  through  4  show  relationship 
between  the  number  of  bedside  nursing  personnel  and  the  num¬ 
ber  of  patients.  The  findings  of  Drosness  and  others  suggest 
that  concern  with  daily  census  by  the  individual  hospital, 
and  collection  and  analysis  of  census  data  will  "provide  the 
best  estimate  of  bed  capacity."^  For  most  administrators, 
the  "primary  indicator  of  demand  is  the  inpatient  census  - 
the  number  of  patients  occupying  beds  in  the  hospital  nursing 
units. Census  variability,  which  may  be  difficult  to  pre¬ 
dict,  stems  from  the  probabilistic  nature  of  illness  itself 
which  can  be  seen  as  the  motivator  of  demand  for  the  services 
and  resources  provided  by  hospitals. ^  However,  "if  there  is 


^Levine 

et 

al, 

p. 

42. 

^Levine 

et 

al , 

P- 

43.  Ratios  shown  were  drawn  up  from 

data  provided  by  a  survey  of  5399  short-term  general  hospi¬ 
tals  and  allied  special  hospitals  in  Continental  United  S tas¬ 
tes  listed  in  Part  2  of  August  1,  1958,  Guide  Issue  of 
Hospitals,  J.A.H.A.,  pp.  354-362. 

^Daniel  L.  Drosness,  Larry  S.  Dean,  Jerome  W.  Lubin, 
and  Nancy  Ribak,  "Uses  of  Daily  Census  in  Determining  Effi¬ 
ciency  of  Units,"  2  parts,  Hospital  J.A.H.A.  41  Pt.  1 
(December  1,  1967),  p.  106.  Pt.  2  (December  16,  1967);  here¬ 
inafter  referred  to  as  "Drosness  et  al  part  1  or  2." 

^Harvey  Wolfe,  and  John  P.  Young,  "Staffing  the 
Nursing  Unit,"  2  Parts,  Nursing  Research,  14,  Part  1  "Con¬ 
trolled  Variable  Staffing,"  (Summer,  1965)  236-243,  Part  2 
"The  Multiple  Assignment  Technique,"  (Fall,  1965)  299-303. 
Hereinafter  referred  to  as  "Wolfe  and  Young  Part  1  or  2." 
This  quote  is  from  Wolfe  and  Young,  Part  1,  p.  236. 


5Ibid. 
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no  other  method  to  evaluate  patient  illness,  census  is  the 
primary  indice,"  and  can  be  used  in  a  preliminary  analysis 
by  comparison  "of  identical  days."-*"  As  a  prerequisite  for 
any  final  analysis  to  establish  the  need  for  a  program  to 
effectively  utilize  and  control  nursing  personnel,  informa¬ 
tion  regarding  severity  of  illness  within  the  patient  census 
and  other  conditions  pertaining  to  the  particular  hospital 
are  most  important. ^ 

TYPES  OF  PATIENTS  APPROACH 

An  extension  of  the  average  daily  census  approach  is 
that  which  includes  the  computation  of  overall  occupancy  by 
each  major  clinical  service  or  department.  Such  an  approach 
considers  different  types  of  treatments  based  on  the  clinical 
specialty.  Type  of  clinical  services  analysis  is  often  re¬ 
lated  to  occupancy  data  in  order  to  provide  information  that 
would  allow  for  more  control  over  the  demands  made  by  higher 
occupancy  on  the  various  clinical  services.  Specialized  units 
such  as  pediatrics,  obstetrics,  coronary  care  units,  are 
areas  where  occupancy  control  is  difficult  and  increasing 
the  occupancy  rate  by  reducing  the  capacity  provides  few 
tangible  results.  In  the  "types  of  patients"  approach  the 

Ijames  K.  McNally,  "Flexible  Staffing  -  The  Key  to 
Better  Utilization  of  Nursing  Personnel,"  Piospital  Financial 
Management  24  (February,  1970),  p.  6. 

2lbid. ,  p.  6. 

^Morris  London,  and  Robert  M.  Sigmond,  "Small  Special 
ized  Units  Lower  Occupancy,"  The  Modern  Hospital  96  (May, 
.1961)  ,  pp.  95,  97. 
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nursing  care  is  seen  to  differ  in  relation  to  occupancy  rate, 
and  differences  in  the  treatments  required  are  considered 
related  only  to  the  type  of  clinical  service.  The  fallacy 
of  this  approach  is  that  two  "equivalent"  nursing  units  may 
have  the  same  occupancy  levels,  but  one  may  have  a  large 
portion  of  critically-ill  patients  whereas  the  other  may 
have  a  large  portion  of  noncritically  ill  patients,  and  thus 
different  nursing  care  requirements.* 1 

PATIENT'S  NEEDS  APPROACH 

Daily  patient  census,  measured  over  a  period  of 
time  in  order  to  estimate  care  "needs"  and  the  nursing  per¬ 
sonnel  required  to  cover  these  needs  may  in  the  past,  have 
proven  to  be  a  useful  approach,  but  it  does  not  consider  the 
variability  of  individual  patients  needs  nor  those  of  nurs- 
mg  units.  The  point  to  be  emphasized  by  Wolfe  and  Young  is 
that  "the  amount  of  nursing  care  required  on  a  nursing  unit 
is  not  determined  merely  by  the  number  of  patients  on  the 
unit"  and  an  essential  requirement  is  based  on  a  "realistic 
evaluation  of  patient  needs  rather  than  patient  census."1 
It  is  important  to  determine  how  classes  or  groups  of 
patients  vary  within  the  census  and  this  "in  conjunction  with 
average  times  required"  then  permit  estimating  variations  in 
requirements  and  thus  facilitates  more  accurate  determination 

1-Wolfe  and  Young,  Pt.  1,  p.  237. 

^Ibid . 

1 Ibid . 
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of  the  staff  required  for  a  single  unit  or  the  whole  hospi¬ 
tal.  1  "Census  as  it  varies  over  its  ususal  range  does  not 
give  a  good  indication  of  the  variation  of  a  unit's  work¬ 
load.  "Patients  needs"  should  be  the  determinants  of  the 
workload. 

Price,  from  her  data,  concluded  that  "day  hours 
[hours  available]  of  care  were  not  consistently  related  to 
either  census  or  patient  classification,"  and  further  she 
indicates  that  hospitals  using  a  subjective  assignment  of 
hours  required  per  category  or  group  of  patients,  showed  a 
higher  correlation  between  "needs"  and  actual  "hours  provi¬ 
ded"  than  hospitals  which  used  an  assignment  of  hours  per 

3 

category  determined  by  work  measurement  techniques. 

Bed  occupancy  relates  to  census  in  that  it  is  a 
function  of  the  average  daily  census  and  the  bed  capacity. 
"The  key  to  increased  bed  occupancy  is  reduction  in  daily 
variations  in  inpatient  service, and  this  basic  approach 

1 Robert  J.  Connor,  Charles  D.  Flagel,  Richard  K. 
Hsieh,  Ruth  A.  Preston  and  Sidney  Singer,  "Effective  Use  of 
Nursing  Resources:  A  Research  Report,"  Hospitals  J.A.H.A. 

35  (May  1,  1961),  p.  33.  Hereinafter  referred  to  as  Connor 
et  al,  "Nursing  Resources." 

2Robert  J.  Connor,  "A  Work  Sampling  Study  of  Varia¬ 
tions  in  Nursing  Workload,"  Hospitals  J.A.H.A.  35  (May  1, 
1961) ,  p.  41.  Hereinafter  referred  to  as  Connor  "Nursing 
Workload . " 

3Elmina  M.  Price,  Staffing  for  Patient  Care.  A  Guide 
for  Nursing  Service  based  on  a  Research  Report  (New  York: 
Springer  Publishing  Co.  Inc.,  1970),  p.  56. 

4lbid. 
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to  higher  occupancy  is  dependent  upon  "avoidance  of  rigid 
assignment  of  medical-surgical  beds  by  pay-status,  sex  or 
clinical  specialty;  equitable  waiting  list  managment,  and 
coordination  of  admission  among  hospitals . 

STAFFING  AND  UTILIZATION  OF  HOSPITALS 

Much  of  the  research  on  staffing  and  utilization  of 
hospitals  has,  directly  or  indirectly,  contributed  to  what 
is  now  commonly  known  as  the  Levels  of  Care  approach.  A 
comprehensive  review  by  the  Canadian  Nurses  Association  pro¬ 
vides  a  resume  of  the  literature  concerning  hospital  nursing 
service,  and  traces  some  major  trends  and  developments  in 
approaches  to  staffing,  as  reflected  by  the  literature,  prior 
to  1936  and  from  1936  to  1964,  which  provides  a  perspective 
for  this  type  of  research.* * 3 

Street,  in  her  article  on  nursing  service 
staffing,  provides  a  comprehensive  review  of  U.S.  literature 
on  staffing  from  1925  to  1964.  As  early  as  1937  it  was  re¬ 
cognized  that  standards  for  nursing  care  and  practice  "should 
be  based  on  assessments  of  patients'  needs  rather  than  the 
current  practice.  It  is  significant  to  note  that  although 

< 

•^London  and  Sigmond,  p.  100o 

^Historical  Overview  of  Approaches  to  Staffing  the 
Nursing  Service  Department  (Ottawa:  The  Canadian  Nurses 
Association,  n.d.)  Hereinafter  referred  to  as  "C.N.A.  Over¬ 
view.  " 

3Margaret  M.  Street,  "Staffing  Problems  in  Nursing 
Service,"  The  Canadian  Nurse  61:2  (February,  1965),  p.  92. 
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the  need  for  developing  valid  techniques  for  the  assessment 
of  the  nursing  care  required  by  individual  patients  has  long 
since  been  recognized,  up  to  the  1960's  very  little  progress 
in  that  direction  has  been  made  in  so  far  as  staffing  is 
concerned.-*-  More  recently  however,  much  of  the  literature  in 
nursing  education  and  nursing  practice  is  concerned  with  the 
assessment  of  the  nursing  care  needs  of  patients  and  the  de¬ 
velopment  of  methods  to  provide  "patient  centered"  or  "indi¬ 
vidual  patient  care. 

Drosness  and  others,  in  the  first  part  of  a  two 

part  report  on  the  findings  of  a  six  month  study  of  daily 

.  .  .  . 

census  by  specialized  unit  for  12  acute  hospitals,  based 

their  investigation  on  the  assumption  "that  the  daily  census 
of  specialized  units  follows  a  consistent  pattern  of 
occurrence  -  one  that  can  be  described  in  statistical  terms 
and  then  related  to  an  optimum  capacity."^  In  considering 
methods  for  more  efficient  use  of  hospital  beds  the  authors 
suggest  that  "stabilization  of  census  permits  lowering  the 
ratio  of  employees  per  occupied  bed. "5  "Rather  than  ponder 

^Street,  p.  92. 

2"C.N.A.  Overview"  pp.  22,  23,  and  see  also  the  works 
of  Esther  L.  Brown,  listed  in  Bibliography. 

3The  12  hospitals  were  in  Santa  Clara  County,  Cali¬ 
fornia  and  are  referred  to  as  the  HURP  (Hospital  Utilization 
Research  Project)  study  area. 
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on  differences  in  bed  needs  and  standardized  occupancy  rates 
perhaps  efforts  should  be  directed  to  exploring  why  some 
departments  achieve  high  occupancy  rates  and  others  do  not."^- 
More  pointedly,  in  order  to  assess  the  need  for  facilities 
and  services  concerned  with  the  provision  of  care  to  "hospi¬ 
talized  patients,"  we  must  ponder  on  what  are  the  factors 
to  be  considered  in  order  to  make  such  assessments? 

There  appears  to  be  a  general  consensus  of  opinion 
amongst  the  above  authors  that  variations  within  patient 
censuses,  occupancy  rates,  and  patient  turnover  rates  will 
tend  to  increase  the  workload  of  hospitals  and  particularly 
that  of  nurses.  An  accurate  overall  determination  of  "nursing 
care  needs"  must  take  into  consideration  the  numbers  and 
types  of  cases  usually  cared  for,  the  ancillary  services 
provided,  the  numbers  and  varieties  of  tests,  treatments 
and  medications  given,  as  well  as  consideration  of  emergency 
demands  within  the  hospital  and  community. 

THE  HOSPITAL  AND  THE  COMMUNITY 

There  appears  to  be  an  increasing  awareness  that 
nursing  care  is  an  integral  part  of  health  care,  and  thus 
nursing  does  not  function  in  isolation  but  as  a  part  of  the 
hospital  and  larger  community.  Esther  L.  Brown  points  out 

1Gordon  Forsyth,  and  R.F.L.  Logan,  Studies  in  Medical 
Care:  An  Assessment  of  Some  Methods,  Chapter  IV  (London: 
Oxford  University  Press,  1960),  p.  69. 

2 Margaret  Gif fin,  "Your  Staffing  Situation  is  Diffe¬ 
rent,"  A. J.N.  52  (November,  1952),  p.  1349. 
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how  "almost  every  innovation  in  nursing  is  the  indirect  re¬ 
sult  of  broader  changes."-*-  Social  factors  which  influence 
patient  care  include  the  growth  of  the  population,  urbaniza¬ 
tion,  greater  economic  prosperity  in  some  areas  yet  large 
geographic  areas  of  poverty  in  others,  the  knowledge  explo¬ 
sion,  health  research  concerning  existing  health  systems, 
development  of  new  health-care  models  and  standards  for 
measuring  health  service  needs  and  providing  health  services, 
and  also,  the  trend  towards  professional  preparation  and 
continuing  education  for  nurses,  medical  and  paramedical 
personnel . 2 

Jelinek  identifies  as  the  major  component  of  any 
patient  care  operation  five  factors:  the  resources  used, 
or  "Input  Facets; "  the  form  of  organization  that  is  used 
or  "Organizational  Factors;"  the  workload  imposed  by  any 
group  of  patients,  characterized  by  number  and  condition  of 
patients  or  "Workload  Factors;"  the  elements  other  than  those 
of  direct  patient  care,  such  as  other  hospital  departments 
or  activities  and  medical  staff  organization,  or  the  Environ¬ 
mental  Factors;"  and  the  outcome  of  the  patient  care  system, 
categorized  in  three  main  groups:  Patient  care,  patient  sa¬ 
tisfaction  and  personnel  satisfaction  which  he  regards  as  the 

^Esther  L.  Brown,  Nursing  Reconsidered  a  Study  of 
Change  (Philadelphia:  J.B.  Lippincott  Company,  197*0"),  Part  1 
"The  Professional  Call  in  Institutional  Nursing,"  p.  3. 

^Ibid. ,  pp.  3-13 . 
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"Output  Factors. Robinson  points  out  that  patients'  back¬ 
grounds  including  ethnic  and  religious  factors,  besides 
patient  characteristics  such  as  age,  medical  condition  and 
mental  status,  can  also  be  useful  in  planning  for  the  care  of 
patients.2  Uprichard  maintains  that  there  are  three  major 
factors  to  consider  in  effective  nursing  staff  utilization: 
"The  physical  environment,  administrative  policies  and  prac¬ 
tices,  and  the  clarity  with  which  each  individual  nurse  per- 
ceives  her  role."  A  reliable  method  of  assessment  must  take 
into  account  the  size  and  design  of  the  hospital  building, 
the  use  of  the  hospital  for  training  and  overall  objevyibrd 
of  the  hospital  which  play  an  important  part  in  nursing 
activities. ^  Bates  points  out  that  physician  availability, 
communication,  consistency,  and  ability  to  coordinate  his 
activities  effectively  with  his  colleagues  when  needed  are 
essential  to  smooth  nursing  care.^  Gif fin  examines  the 
"varying  factors"  to  be  considered  which  influence  the  nur¬ 
sing  needs  and  are  unique  to  each  situation.  She  discusses 

-^-Richard  C.  Jelinek,  "Structural  Model,"  p.  227. 

2Geraldine  Robinson,  "From  the  Hospital,  Where?" 
Nursing  Outlook  15  (July,  1967),  p.  48. 

^Muriel  Uprichard,  "Best  Utilization  of  Staff  in 
Hospitals,"  Address  delivered  to  the  Annual  Meeting  of 
A.R.N.A.,  May,  1964,  p.  1. 

4 Margaret  Auld,  "A  Method  by  which  the  Necessary 
Nursing  Establishment  of  a  Hospital  may  be  Estimated,"  Int . 

J.  Nurs,  Stud.  7  (London:  Pergamon  Press,  1970),  p.  119. 

^Barbara  Bates,  "The  Better  the  Doctor  does  his  Job, 
the  Better  the  Nurse  can  do  hers,"  The  Modern  Hospital  108 
(January,  1967),  p.  75. 
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the  need  to  consider:  the  purpose,  philosophy  and  objectives 
of  the  hospital;  types  of  care  such  as  custodial,  technical 
and  rehabilitative  care;  the  organization  of  nursing  service; 
the  estimate  of  demands  for  nursing  service  such  as  medical 
and  scientific  knowledge  and  resulting  changes  in  medical 
care,  duration  of  hospital  stay,  seasonal  trends,  acuity 
rates,  medical  staff  responsibilities;  e.g.  presence  or 
absence  of  internes  and  residents;  and  the  budgetary  allot¬ 
ments.  Consideration  must  also  be  given  to  type  of  communi¬ 
ty  which  the  hospital  serves  such  as  the  age  of  the  popula¬ 
tion,  type  of  industrial  plants,  which  influence  the 
character  of  service  offered  and  training  facilities. 
Assessment  of  nursing  needs  also  involves  examination  of 
nursing  activities,  appraisal  of  physical  facilities  and 
resources,  as  well  as  human  resources,  evaluation  of  method 
of  staff  assignment  and  consideration  of  satisfaction  on 
the  job  which  are  different  in  each  situation.*2 

Greenough  points  out  that  factors  which  influence 
"what  and  how"  the  nurse  provides  care  to  clients  [the  pa¬ 
tients]  include  the  beliefs  of  society  about  health  care  in 
general,  and  of  the  doctors'  and  the  nurses'  own  beliefs 
about  the  relationship  of  the  patients  beliefs'  to  their  own.J 

^Giffin,  pp.  1348,  1349. 

^Ibid. ,  pp.  1350,  1351. 

^Katharine  Greenough,  "Determining  Standards  of  Nur¬ 
sing  Care,"  A. J . N .  68  (October,  1968),  p.  2153. 
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Differences  in  comparisons  of  nursing  activity  on  different 
units  in  the  same  hospital  or  among  hospitals  result  from 
"varying  conditions  and  characteristics  of  the  days  and 
units  compared,"  such  as  the  size  of  the  nursing  staff,  num¬ 
ber  and  type  of  patients,  physical  design,  and  supervision 
of  the  unit.-*- 

The  above  literature  suggests  that  the  factors  which 
appear  to  have  some  influence  on  the  provision  of  care  to 
patients  are  numerous  and  diverse  and  can  be  viewed  as  being 
a  complex  combination  of  psycho-sociological,  and  institu¬ 
tional  dimensions  which  are  integrally  related  to  broader 
social  forces  and  changes.  In  order  to  consider  approaches 
which  attempt  in  a  more  comprehensive  way  to  study  the 
nursing  care  requirements  of  various  types  of  patients,  we 
will  now  turn  to  the  Levels  of  Care  approach. 

LEVELS  OF  CARE  APPROACH 

The  Levels  of  Care  approach  considers  variations  in 
the  nursing  care  requirements  of  patients  as  well  as  varia¬ 
tions  in  the  types  of  services  needed  to  provide  care  to 
differing  groups  of  patients.  In  this  portion  of  the  Chapter 
the  investigator  will  first  introduce  consideration  of  the 
Levels  of  Care  concpet.  followed  by  a  discussion  of  categori¬ 
zations  based  on  types  of  patients.  In  that  various  methods 
have  been  developed  to  classify  patients  into  Levels  of  Care, 

lR.  C.  Jelinek,  "A  New  Approach  to  Analysis  of  Nursing 
Activities,"  Hospital  J.A.H.A.  40  (October  1,  1966),  p.  89. 
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these  are  then  reviewed;  statistical  considerations  are  then 
cited . 

THE  CONCEPT  OF  "LEVELS  OF  CARE" 

The  need  to  examine  the  "mix"  of  hospitalized  patients 
is  a  primary  issue  in  the  efficient  use  of  general  hospital 
facilities.  Patients  classified  into  various  levels  accord¬ 
ing  to  their  care  needs  recognizes  the  "variability  of  de¬ 
mands  for  direct  patient  care .  "  A  patient-care  classifica¬ 
tion  process  assists  not  only  in  the  economic  use  of  existing 
facilities,  but  in  the  placement  of  patients  in  facilities 
offering  the  Level  of  Care  most  appropriate  to  his  needs. ^ 

The  concept  of  "Levels  of  Care"  devolves  upon  the 
ability  to  measure  the  variability  in  the  care  required  by 
hospitalized  patients.  It  incorporates  the  belief  that  volume 
and  complexity  can  be  determined  by  quantitative  measurement 
of  direct  care  requirement  and  thereby  the  grouping  of 
requirements  (and  patients)  into  levels.  The  concept  of 
"progressive  patient  care"  embodies  "Levels  of  Care"  in  that 
this  approach  involves  placement  of  patients  within  the 
hospital  according  to  the  Level  of  Care  needed  by  the  patient 

-^-Charles  D.  Flagel,  "Operations  Research  in  a  Hospi¬ 
tal"  Chapter  25,  from  Charles  D.  Flagel,  W.  H.  Huggins,  and 
R.  H.  Roy,  Operations  Research  and  Systems  Engineering  (Bal¬ 
timore:  Johns  Hopkins  University  Press,  1960),  p.  775. 

2P.  C.  Gordon,  J.  M.  Wanklin,  N.  H.  Harvey  and  G.  H. 
Hatcher,  "An  Approach  to  Patient  Care  Classification,"  Cana- 
dian  Medical  Association  Journal  9  (December  10,  1966),  p. 
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rather  than  by  diagnosis,  or  clinical  specialty.-**  The  empha¬ 
sis  is  upon  the  recognition  of  common  needs  and  the  suitabi¬ 
lity  for  common  treatment  or  care, ^  "When  a  measure  of 
patients  needs  is  available,  than  the  appropriate  adjustment 
....should  be  made,  so  that  general  differences  in  the  needs 
of  patients  are  always  reflected  in  differences  in  the 
general  levels  of  nursing  staff  on  the  various  nursing  units. 
"Focusing  of  nursing  functions  on  the  needs  of  the  patients 
would  also  alleviate  whatever  reserve  or  hesitation  the 
graduate  nurse  might  have  in  performing  certain  functions," 
and  it  may  shift  the  concept  of  these  functions  in  direct 
patient  care  from  a  "task  orientation"  to  a  "patient  orien¬ 
tation.  "  ^ 

CATEGORIZATION  BASED  ON  TYPES  OF  PATIENTS 
In  1949  a  study  of  New  York  Hospitals,^  reported  by 
the  N.L.N.  Education  Committee,  stated  as  a  purpose  the 


^W.  Lees,  and  Biddulph,  "Progressive  Patient  Care," 

2  Parts,  Nursing  Times,  (Part  1,  January  26,  1968,  and 
Part  2,  February  2,  1968);  Part  1,  p.  13. 

2 Ibid . ,  p.  13. 

-^Richard  C.  Jelinek,  "A  Structural  Model  for  Patient 
Care  Operation,"  Health  Services  Research  (Fall-Winter,  1967), 
p.  241;  Hereinafter  referred  to  as  "Structural  Model." 

^Peter  Kong-ming  New,  "Too  many  Nurses  may  be  Worse 
Than  Too  Few,"  The  Modern  Hospital  93  (October,  1959),  p.  106. 

5 A  Study  of  Nursing  Service  in  one  Children1 s  Hospi¬ 
tal  and  Twenty-One  General  Hospitals  (New  York:  National 
League  of  Nursing  Education,  1948),  p.  2. 
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following : 

"To  develop  a  list  of  those  factors  which 
affect  the  nursing  needs  of  adult  medical  and 
adult  surgical  patients,  and  which  might  be 
used  as  a  guide"... for  staffing. 

This  study  developed  measures  which  represented  nursing  needs 
as  "expressed  by  the  directors  of  nursing  or  their  deputies 
of  the  hospitals  where  the  data  were  collected  in  1947."! 

It  also  listed  factors  considered  useful  as  a  base,  affecting 
the  nursing  needs  of  patients  which  included  degree  of  ill¬ 
ness,  control  of  activity,  behaviour  reaction,  application 
of  therapy,  teaching  and  rehabilitation,  and  noted  that 
classifying  patients  according  to  needs  of  patients  expressed 
by  these  five  factors  represents  the  needs  "as  of  the  day 
and  hour  that  the  classification  is  made. Since  1951  the 
U.S.  Army  Medical  Service  has  experimented  with  developing 
a  system  of  categorization  of  patients  and  found  the 
"optimum  number"  of  categories  for  their  use  to  be  three, 
"reflecting  nursing  needs"  of  hospitalized  patients  on 
active  wards.  Marion  Wright  reported  on  a  project  m  1952, 


llbid, ,  p.  12.  In  this  study  the  criteria  for  inclu¬ 
sion  in  nursing  personnel  constituting  the  general  nursing 
staff  were  whether  workers  of  a  cetain  type,  as  a  group, 
routinely  carried  out  specific  functions,  e.g.  bed  baths, 
and  whether  the  major  portion  of  their  time  was  given  to 
direct  nursing  care  of  the  patients. 

^National  League  of  Nursing  Education  Committee, 
"Criteria  for  the  Assignment  of  the  Nursing  Aide,"  A . J . N .  49. 
Hereinafter  referred  to  as  "N.L.N.  Criteria."  The  direct 
quote  is  taken  from  p.  314. 

^ Major  Esther  Claussen,  "Categorization  of  Patients 
According  to  Nursing  Care  Needs,"  Military  Medicine  116 
(March,  1955),  p.  209. 
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organized  at  Harper  Hospital  regarding  staffing,  and  states 
"this  study  was  designed  to  find  out  about  the  actual  needs 
of  patients,"-'-  and  began  by  tabulations  related  to  "acute¬ 
ness  on  all  services,  activity  analysis,  and  time  and  obser¬ 
vation  studies. A  research  project,  called  The  Johns  Hop¬ 
kins  Study,  is  considered  quite  significant  as  a  description 
of  "a  system  of  patient  classification  by  severity  of  ill¬ 
ness."  Staffing  was  also  investigated  in  relation  to  classi¬ 
fied  patients  in  order  "to  determine  nursing  requirements  on 
a  day  to  day  basis."  Ruth  Preston,  a  member  of  this  research 
team  reported  on  the  use  of  a  "daily  patient  condition 
checklist"  to  examine  the  components  of  the  inpatient  census 
in  order  to  add  "significance  and  meaning  for  nursing"  to 
that  number. ^  Hansen  reports  on  a  technique  which  can  be 
applied  to  indicate  the  "type  and  amount  of  nursing  care  re¬ 
quired  in  each  area"  which  is  used  to  categorize  patients 
and  evaluate  staff  required,  and  the  form  is  completed  by 
the  team  leader  or  ward  clerk. ^ 

One  of  the  major  factors  affecting  nursing  care 

^-Marion  J.  Wright,  "Improvement  in  Hospital  Patient 
Care,"  Harper  Hospital  Bulletin  (July-August,  1952),  p.  103. 

^ Ibid ♦ ,  p.  104. 

^Connor  et  al,  p.  30. 

4 Ruth  A.  Preston,  "Add  Meaning  to  your  Hospital 
Census,"  Nursing  Outlook  10  (July,  1962),  p.  466. 

5 Karl  E.  Hansen,  "How  to  Measure  Nursing  Care  Time, 
The  Modern  Hospital  100  (April,  1963),  p.  93. 
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requirements  of  patients  is  that  of  the  degree  or  acuity  of 
illness  of  the  patient,  as  exhibited  by  the  patient's  symp¬ 
toms,  and  commonly  classified  as  acute,  moderate  or  mild.1 
The  Johns  Hopkins  Study  describes  a  system  of  patient  clas¬ 
sification  by  "severity  of  illness. In  Patterns  of  Patient 
Care  the  authors  established  classifications  of  degrees  of 
illness  for  a  total  of  848  patient  days,  and  reported  that 
the  amount  of  care  required  per  day  varied  widely  with  dif- 

.  .  .  *3 

ferent  degrees  of  illness  and  within  the  acuity  categories. 

The  Harper  Hospital  study  included  "tabulations  of  the  per¬ 
cent  of  patient  days  that  were  critical,  acutely  ill,  sub¬ 
acute  and  convalescent."1  Paetznick,  in  her  manual,  discusses 
nursing  care  requirements  of  patients  in  terms  of  racuity  of 
illness'  and  assignment  of  nursing  staff  based  on  this  infor¬ 
mation.  5  "Some  of  the  most  useful  reports  to  date,"  states 
Gif fin,  "are  those  which  indicate  the  acuity  of  illness  of 
patients  who  may  be  expected  on  any  service  at  one  time." 

Gradually,  the  emphasis  seems  to  be  shifting  towards 

1 "N . L. N .  Criteria,"  p.  312. 

^Connor  et  al ,  p.  30. 

^George  and  Kuehn,  pp .  23,  24. 

1 Wright,  p.  103. 

^Marguerite  Paetznick,  A  Guide  for  Staffing  a  Hospi¬ 
tal  Nursing  Service  (Geneva:  World  Health  Organization,  1966), 
pp.  19,  22. 

6 Margaret  Gif fin,  "Your  Staffing  Situation  is  Diffe¬ 
rent,"  A.J.N.  52  (November,  1952),  p.  1349. 
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recognition  of  the  multiplicity  of  factors  unique  to  each 
patient,  and  ways  and  means  of  investigating  patient  needs 
and  then  "matching"  the  use  of  personnel  and  other  resources 
to  the  needs  to  provide  for  these  patients  are  being  geared 
towards  "classifying  patients  into  groups  or  categories."^ 

The  research  project  most  significant  to  our  study 
is  one  involving  patient  categorization  done  by  Dr.  Asa 
MacDonell  and  G.  B.  Murray  reported  in  their  article  "An 
Index  of  Care."  Their  study  is  crucial  in  two  respects  to 
the  one  reported  here:  it  serves  as  the  primary  basis  for 
our  operational  definitions;  and  we  made  use  of  an  adapta¬ 
tion  of  their  data  collecting  instrument. 

Specific  Sub-Types  of  Pat ients : 

Some  studies  have  investigated  the  nursing  needs  of 
specific  categories  of  patients  (e.g.  burn  patients,  polio- 
melytis  patients,  pediatric,  and  post-operative  cardiac), 
and  the  findings  have  been  used  to  establish  standards  of 


1-The  research  studies  reported  by  the  C.N.A.  (His¬ 
torical  Overview) ,  resume  and  Review  of  Literature  in  the 
article  by  Margaret  M.  Street  (C.N.  February,  1965),  p.  92- 
3,  include  this  shift  in  emphasis  from  1950-1964.  Some 
studies  not  referred  to  in  this  chapter  are  listed  in  the 
bibliography  at  the  end  of  this  research  report. 

^MacDonell  and  Murray,  "An  Index  of  Care,"  Appli¬ 
cation  of  some  of  the  findings  from  the  later  work  of 
MacDonell  et  al,  Timing  Studies,  was  crucial  to  the  deve¬ 
lopment  of  the  methodology  and  these  aspects  are  brought 
out  in  the  chapter  on  methodology. 
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nurse  staffing  for  these  patients.1  In  her  study  Chutz  found 
that  even  within  sub-types  of  patients,  the  data  did  show 
"a  pattern  of  care  largely  related  to  the  acuity  of  illness, "2 
which  was  also  reported  by  the  Harper  Hospital  study  and  the 
Johns  Hopkins  Study.1 

METHODS  OF  PATIENT  CLASSIFICATION 
Patient  classification  is  concerned  with  criteria 
whereby  quantitative  and/or  qualitative  measures  of  differing 
care  requirements  can  be  determined.  The  methods  developed, 
as  reported  in  the  literature,  appear  to  distinguish  between 
"Levels  of  Care"  by  virtue  of  the  patients'  dependency  on 
the  nurse,1  and/or  the  degree  of  mobility  or  activity  of  the 


iStudies  done  for  investigation  of  specialized  cate¬ 
gories  of  patients  which  were  reviewed  and  may  be  useful  to 
the  reader  were:  Chow,  Rita,  "Postoperative  Cardiac  Nursing 
Research:  A  Method  for  Identifying  and  Categorizing  Nursing 
Action,"  Nursing  Research  18  ( January-February ,  1969),  pp. 
4-13.  Sister  Adrian  Chutz,  The  Development  of  a  Nursing 
C ategor ization  of  Burn  Patients  and  a  Burn  Patient  Nursing 
Care  Index  (New  York:  National  League  for  Nursing,  1969) . 
Esther  Paulson,  Norah  Millward,  and  Irene  Harkness, 

"Nursing  Care  Requirements  for  a  Polio  Unit,"  The  Canadian 
Nurse  59  (July,  1963),  pp.  624-631.  Marilyn  Poland,  Nellie 
English,  Nancy  Thornton,  and  Donna  Owens,  "PETO  A  System 
for  Assessing  and  Meeting  Patient  Care  Needs,"  A. J . N ,  70 
(July,  1970),  pp.  1479-1482. 

2 Chutz,  p.  83. 

^Wright,  p.  103,  and  Connor  et  al ,  p.  30. 

^E.g.  See  Lees  and  Biddulph,  Part  1,  p.  14;  Part  2, 
p.  20;  B.  Moores,  "The  Effect  of  Length  of  Stay  on  Workload," 
International  Journal  of  Nursing  Studies,  7  (London:  Perga- 
mon  Press,  1970),  pp .  85-89;  Operational  Research  Unit, 
Measurement  of  Nursing  Care  (Headington,  Oxford:  Oxford 
Regional  Board,  196  7")  ,  pp .  9,  17,  19,  21;  hereinafter 
referred  to  as  "Oxford  Study,"  and  Preston,  p.  486. 
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patient, 1  and/or  the  nursing  procedural  requirments  of  the 
patient. ^  The  number  of  categories  and  thereby  Levels  of 
Care  vary  with  each  method,  and  very  often  the  researchers' 
initial  categorization  methods  are  modified  to  fewer  or  more 
categories  as  their  classification  systems  were  field 
tested.* * 3  Some  researchers  have  related  Levels  of  Care  to 
nursing  time  and  workload  distributions,  by  use  of  work- 
measurement  and  timing  studies  for  each  Level  of  Care. 4 
Emphasis  should  be  placed  on  the  point  that  such  indices 
pertain  to  particular  institutions  or  situations,  and  al¬ 
though  the  methods  are  applicable  elsewhere,  it  is  tenuous 
to  assume  that  the  specific  indices  are  generalizable .  The 
usual  categories  developed  in  these  various  studies  revolve 
around  groups  of  patients  who  require:  intensive,  moderate, 
or  minimal  nursing  care;  or,  put  another  way :  total,  partial, 
or  self-care. 


^E.g.  See  Claussen,  p.  209;  Connor  et  al ,  p.  30; 

FI age 1,  p.  773;  George  and  Kuehn,  p.  25;  and  Jelinek, 
"Structural  Model,"  pp.  230,  243. 

O 

E.g.  See  Claussen,  p.  209;  Diane  Charter,  "How  the 
Firesen  Concept  Affects  Nurse  Staffing,"  Canadian  Hospital 
(September,  1970),  p.  53;  Rita  Chow,  p.  4.  George  and  Kuehn, 
p.  25;  Huguette  LaBelle,  "P.L.A.N.  Patients;  Let's  Assess 
Needs,"  N.B.A.R.N.  News  (August,  1969),  p.  8;  Hansen,  p.  95; 
MacDonell  and  Murray,  "An  Index  of  Care,"  p.  499;  and  Ruth 
Stryker,  "The  Changing  Roles  and  Functions  or  Nursing  Ser¬ 
vice  Personnel,"  J . A. C ♦ H . A.  17,  (April,  1969), p.  311. 

3E.g.  See  Claussen,  p.  209;  and  The  Oxford  Study, 

p.  17. 


^E.g.  See  Connor  et  al;  The  Oxford  Study;  MacDonell 
et  al,  "Timing  Studies;"  and  DavId’~H.  Harris,  "Nursing 
Staffing  Requirements,"  Hospital  J.A.H.A.  44  (April  16, 
1970) . 
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The  New  Zealand  Health  Service  Research  Unit  deve¬ 


loped  a  system  of  patient  classification  of: 


"four  categories  depending  on  the  amount  of  nursing 
time,  direct  and  indirect,  required  in  their  care  but 
without  reference  to  the  skills  needed.  The  four 
categories  give  a  general  indication  of  an  individual 
patient's  dependency  and  a  quantitative  estimate  of 
the  dependency  of  the  group  ranging  from  Category  4  - 
"Completely  Dependent,"  Category  3  -  "Very  Dependent," 
Category  2  -  "Partly  Dependent"  to  Category  1  -  "Inde¬ 
pendent."  An  Index  of  work  to  be  done  is  currently 
assessed  by  reference  to  the  dependency  categories  of 
the  patients  using  weighting  factors  of  1,  5  and  10 
for  categories  1,  2,  and  3  respectively.  The  weighting 
factors  have  the  dimension  of  time,  but  they  are  rela¬ 
tive,  not  absolute,  and  depend  on  what  is  chosen  as 
the  basic  unit  to  which  all  others  relate.  No  defini¬ 
tive  work  has  been  done  on  the  establishment  of  pre¬ 
cise  weighting  factors  for  staff,  and  any  weights  used 
in  discussion  were  speculative  and  intended  to  demon¬ 
strate  an  approach  to  the  problem  of  securing  a  reason¬ 
able  match  between  nurses  and  the  work  to  be  done. 


Having  discussed  the  antecedents  and  the  Levels  of 
Care  approach,  we  will  now  turn  to  a  discussion  of  statis¬ 
tical  considerations  central  to  the  analysis  of  Levels  of 
Care  data. 


STATISTICAL  ANALYTICAL  CONSIDERATIONS 
The  use  of  statistical  techniques  on  Levels  of  Care 
data  has  been  reported  on  very  little,  and  even  when  they 
are  reported,  the  specifics  regarding  the  statistical  analy¬ 
tical  techniques  are  not  explicated  in  the  research  reports. 
Some  of  the  literature  indicates  the  use  of  statistical 
techniques  to  discerne  the  significance  of  factors  considered 


^Letter  to  M.  McLees,  a  nurse  from  New  Zealand  dated 
February  18,  1971,  from  Health  Services  Research  Unit,  P.O. 
Box  5013,  Wellington,  Department  of  Health,  New  Zealand. 
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as  "items"  of  required  care  for  each  of  the  levels  when  de¬ 
veloping  a  method  of  patient  classification.-*-  Comparative 
statistical  analyses  have  been  used  primarily  to  determine 
numerical  values  for  each  factor,  such  as  the  dependency 
level  of  patients,  and  to  test  these  numerical  values  against 
nursing  care  time,  (the  latter  being  developed  on  the  basis 
of  timing  and  work  measurement  studies ).^  The  formulae  deve¬ 
loped  through  comparative  statistical  techniques  are  reported^ 
to  be  useful  in  determining  material  and  human  resource  re¬ 
quirements  in  order  to  meet  in  a  more  flexible  manner  "the 
shifting  needs."  The  comparative  analysis  used  by  Claussen 
was  based  on  the  number  of  nursing  personnel  and  the  number 
of  patients  in  each  Level  of  Care  category,  and  her  findings 
indicated  that  dependents  of  military  personnel  required  ap¬ 
preciably  different  amounts  of  nursing  care  than  military 
personnel. ^  Drosness  and  others  in  Part  1  of  their  study, 
reported  use  of  census  analysis,  which  included  visual  com¬ 
parisons  and  mathematical  tests  (chi  square  and  Kolmogorov- 


3-E.g.  Each  of  the  references  noted  under  the  heading 
of  "Methods  of  Patient  Classification,"  p.  34  ,  discuss  re¬ 
lationships  and/or  distributions  of  the  average  hospital 
census  by  category  and  allude  to  the  development  of  rational 
and  quantitative  systems  consonant  with  the  variability  of 
demand  or  patient  care  workloads. 

^E.g.  See  Claussen,  p.  211;  Connor  et  al,  pp.  30, 

36,  39;  Wolfe  and  Young,  Part  1,  p.  238;  and  MacDonell  et  al, 
"Timing  Studies,"  pp.  12-18,  83. 


^Connor  et  al,  p.  30. 
^Claussen,  pp.  112-113. 
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Smirnov)  of  daily  census  data  by  unit  frequency  distribution 
curves,  with  the  Poisson  and  normal  curves.-"*-  Flagels  work 
is  relative  to  this  last  point.  He  reports  on  the  importance 
of  the  fact  that  the  distribution  of  "total  care"  patients 
is  close  to  a  "Poisson  distribution,"  which  would  be  expected 
theoretically  with  "independent  and  random"  admissions,  and 
he  refers  to  the  "exponential  distribution  of  length  of  stay" 
in  instances  in  which  total  care  patients  preempt  the  beds  on 
a  ward.  "The  importance  of  [these]  characterist [s ]  is  that 
the  variance  of  the  population  is  equal  to  its  average. 

After  developing  a  "Direct  Care  Index"  through  relating 
nursing  time  to  patient  categories,  Connor  demonstrated  that 
"time  spent  in  direct  nursing  care  is  not  significantly 
related  to  nursing  personnel  hours  available ;"  but  although 
he  states  that  this  conclusion  was  based  on  expanded  analy- 
tical  techniques,  he  does  not  specify  the  particular  tech¬ 
niques  used.^  Wolfe  and  Young,  in  their  study  at  Johns 


^Drosness  et  al ,  Part  1,  p.  47.  The  project  staff 
collected  data  by  specialized  unit  from  each  hospital  in 
the  HURP  study  area  from  November  1963  to  April  1964,  and 
considered  seasonal  fluctuations,  by  collection  of  data  for 
combined  HURP  study  area  from  May  1963  to  April  1964  by 
average  daily  census,  (ADC).  The  Poisson  and  normal  distri¬ 
bution  relationships  are  described  in  statistical  texts,  as 
in  Elmer  B.  Mode,  Elements  of  Statistics,  3rd  Ed.  (Englewood 
Cliffs,  N.J.:  Prentice-Hall  Inc.,  1965),  pp.  181-184. 

^Flagel,  p.  777.  The  "Poisson  Distribution"  arises 
where  events  occur  over  an  interval  of  time  in  a  random 
way.  Variance  is  a  measure  of  dispersion. 

^Connor,  italics  mine.  The  direct  quote  is  taken 
from  p.  41. 
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Hopkins,  also  developed  statistical  formulae,  using  an 

"Index"  equation  and  a  "Productive  Activity"  equation,  in 

order  to  calculate  total  workload  on  a  nursing  unit  on  a 

quantitative  basis. ^  Jelinek's  approach  went  beyond  the 

aforementioned  techniques  by  analysing  similar  data  through 

the  use  of  multi-variate  statistical  techniques  in  order  to 

investigate  the  simultaneous  effects  of  several  factors 

affecting  nursing  activities.  Empirical  data  was  used  to 

obtain  estimates  for  the  regression  coefficients,  standard 

error  of  the  regression  coefficients,  and  standard  error  of 

the  estimate  for  each  equation  in  the  system,  when  develop- 

2 

mg  his  model. 

In  their  analysis  of  Level  of  Care  data,  Gordon  et  al 
made  comparisons  between  distributions  of  patients  according 
to  selected  variables  between  and  among  their  six  Levels  of 
Care. ^  The  Oxford  Study  also  employed  the  "regression  method" 
in  order  to  analyse  nursing  care  time  and  "dependency  data" 
(i.e..  Levels  of  Care  data).  This  approach  provided  an 
approximate  measure/  of  the  extent  to  which  "variation  in 

Iwolfe  and  Young,  Part  1,  p.  242. 

^Jelinek,  "Approach  to  Analysis,"  p.  90. 

3<Cordon  et  al,  p.  1230. 

4r2,  the  square  of  the  multiple  correlation  coeffi¬ 
cient  adjusted  for  degrees  of  freedom.  See  The  Oxford  Study. 
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the  amount  of  nursing  time  is  related  to  the  dependency 
state  of  the  patient  based  on  ambulation,  feeding,  mental 
state,  etc.""*'  The  Timing  Studies  which  relate  to  the 
instrument  being  used  to  collect  Levels  of  Care  data  for 
this  research  used  factor  analysis  and  regression  analysis 
to  correlate  the  components  of  direct  nursing  care  against 
nursing  care  times.  In  her  study,  Price  reports  that  the 
correlations  between  patient  classification  and  day  care 
hours  (nursing  staff  hours  of  work)  were  erratic,  in  that  the 
range  in  degree  of  correlation  was  from  +.58  to  -.28. 

No  studies  that  the  researcher  is  aware  of  report 
the  application  of  both  parametric  and  nonparametric  techni¬ 
ques  to  Levels  of  Care  data.  Our  next  step,  then,  is  to 
fulfill  the  second  purpose  of  this  chapter,  that  of  explai¬ 
ning  the  rationale  underlying  the  research  hypotheses . 

RATIONALE  UNDERLYING  THE  RESEARCH  HYPOTHESES 

It  was  underlined  in  the  foregoing  discussion  per¬ 
taining  to  the  Levels  of  Care  approach  that  the  assessment 
of  patient  care  requirments  is  a  multivariable  measurement 
problem.  The  question  of  which  variables  would  be  the  most 

^The  Oxford  Study,  p.  19. 

^MacDonell  et  al ,  Timing  Studies,  pp.  12-18. 

3Price,  p.  123.  Statistically  this  range  in  degree 
of  correlation  is  considered  very  weak. 
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productive  in  relation  to  Levels  of  Care  data  both  in  terms 
of  their  practical  relevance  to  patient  care  and  in  terms 
of  data  collection  and  analysis.  For  example,  A.N.A.  Com¬ 
mittee  on  Nursing  Services  states  fourteen  policies,  prac¬ 
tices  and  factors  to  be  determined  before  nurse  staffing 
requirements  can  be  established.-*-  "The  variables  from  hos¬ 
pital  to  hospital  and  from  unit  to  unit  within  a  hospital 
are  manifold,  and  unless  staffing  patterns  are  made  with 
these  variables  in  mind,  the  fit  will  be  much  less  than 
perfect. Along  these  same  lines,  George  and  Kuehn  maintain 
that  in  order  to  develop  a  pattern  for  the  provision  of 
nursing  care  factors  that  need  to  be  considered  are: 

(1)  Physical  arrangements  of  the  ward  unit, 

(2)  Kind,  amount  and  condition  of  equipment 
and  supplies  available, 

(3)  Services  performed  by  other  departments, 

(4)  Degree  of  simplicity  or  complexity  of 
nursing  procedures  required. 

(5)  Number  and  kinds  of  nursing  activities 
performed . 

(6)  Ages  of  patients, 

(7)  Length  of  stay  of  patients, 

(8)  Acuity  of  illness  of  patients  for  whom 
care  is  provided. 


l"Statement  on  Nursing  Staff  Requirements  for  In- 
Patient  Health  Care  Services,"  A. J . N .  67  (May,  1967),  p. 
1029.  The  individual  statements  refer  to  broad  areas  re¬ 
lated  to  the  specific  selected  variables,  e.g.  age,  type 
of  accommodation. 

2 Mary  E.  Brackett,  "Developing  Staffing  Patterns  in 
a  Hospital  Nursing  Service,"  Hospitals  J.A.H.A.  (September, 
1962),  p.  68. 
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(9)  Size  and  composition  of  medical  staff, 

(10)  Amount  of  medical  and/or  nursing  research 
in  progress, 

(11)  Presence  or  absence  of  nursing  and/or 
medical  students  and  nurses. 

(12)  The  desired  standards  of  nursing  service 
established  by  the  hospital  for  each  of 
the  major  clinical  services. 1 

An  important  step  in  assessing  nursing  care  requirements  is 
"identification  of  patients  receiving  nursing  care  according 
to  age,  sex,  and  type  of  service  they  require  and  the  level 
of  dependency. "2  Harris  reports  that  his  information  sub¬ 
stantiated  this  requirement  and  showed  the  degree  to  which 
nursing  requirements  tended  to  vary  in  relation  to  these 

.  *5  ... 

variables.  Gordon  and  others  report  that  their  findings 
revealed  that  factors  such  as  diagnosis,  length  of  stay, 
bed  status  (type  of  accommodation),  hospital  service,  and 
discharge  status,  had  statistically  significant  relationship 
to  the  Levels  of  Care  to  which  patients  were  assigned;  and 
to  the  distribution  of  these  assignments.  In  contrast,  they 
report  differences  in  distribution  according  to  age  and 
marital  status  were  small  and  did  not  reach  statistically 
significant  levels.^  These  somewhat  broad  perspectives  pro- 


1-George  and  Kuehn,  p.  14. 

^Harris,  p.  64. 

^Ibid. ,  p .  65 . 

^Gordon  et  al.  ,  pp.  1228-1236.  The  purpose  of  this 
study  was  to  develop  a  method  of  patient  classification  in 
order  to  allow  for  screening  of  patients  most  suitable  for 
alternate  care  facilities.  It  was  carried  out  in  Halifax, 
Nova  Scotia. 
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vide  a  beginning  rationale  for  the  choice  of  selected  varia¬ 
bles  in  this  study;  a  more  specific  explication  of  the  ra¬ 
tionale  underlying  the  choice  of  the  variables  used  in  this 
study  will  now  be  made,  under  the  hypotheses  headings  used 
in  Chapter  1.1 


SEX  OF  PATIENTS 

Raphael  in  her  survey  reports  on  comparative  views 

of  patients,  doctors  and  nurses  about  conditions  of  patients 

calculated  for  groups  of  patients  classified  by  sex.  There 

was  an  absence  of  significant  differences  of  opinion  found 

between  the  sexes,  although  she  states: 

"contrary  to  opinion  sometimes  expressed  that  men 
patients  tend  to  be  more  contented  than  women  pa¬ 
tients,  such  a  finding  was  not  supported  in  this 
study.  Indeed  this  difference  might  be  expected  if 
contentment  is  related  to  amount  of  nursing  care 
given.  Male  and  female  wards  with  comparable  numbers 
of  beds  were  generally  allocated  the  same  number 
of  nurses,  yet  investigations  have  shown  that 
female  patients  require  more  nursing  care  per 
patient  especially  because  of  the  toilet  facilities 
required. "2 

Paulson,  in  her  study  of  a  "polio  unit"  by  comparison  of 
staffing  in  male  and  female  areas,  reported  that: 


-^Namely,  sex  of  the  patients,  type  of  nursing  unit, 
nursing  units  with  or  without  nursing  students,  type  of 
accommodation  occupied,  age  of  patients,  marital  status  of 
patients,  and  marital  status,  sex  and  age  of  the  patients. 

2 Raphael,  p.  214.  The  age  distribution  of  the  two 
sexes  which  showed  that  similar  proportions  of  the  two 
sexes  were  young,  half  of  the  men  were  middle-aged,  and  a 
large  portion  of  women  were  elderly. 
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"female  patients  required  longer  time  for  most 
routine  care  than  male  patients.  Personal  grooming, 
so  important  in  maintaining  morale,  is  time- 
consuming.  "1 

There  are 

"great  variations  in  the  physiological,  biological 
and  social  functioning  of  persons  who  vary  in  their 
age,  sex,  and  way  of  life,"^ 

and  thus  uncertainty  and  lack  of  knowledge  in  medicine  in 
order  to  develop  and  apply  "medical  norms"  to  individual 
patients  also  exists  in  relation  to  "nursing  norms."  Women, 
on  the  average,  live  longer  than  men  due  to  occupational 
and  selective  factors  and  appear  to  use  medical  facilities 
more  than  men. 3  Given  these  variations  in  nursing  care  needs 
on  the  basis  of  sex,  it  would  seem  logical  to  analyse  Levels 
of  Care  data  on  the  basis  of  the  sex  of  patients. 

TYPES  OF  NURSING  UNIT 

There  are  numerous  references  cited  in  the  literature 
related  to  cultural  responses  and  behavioural  differences 
when  seeking  medical  help,  and  in  recovery  from  illness. ^ 
Biological  changes  and  symptomatalogy  differ  in  relation  to 
medical  diagnosis,  and  individuals  differ  in  their  responses 


Ipaulson,  pp.  625,  627. 

2David  Mechanic,  Medical  Sociology  (New  York:  The 
Free  Press,  1963),  p.  24. 

^Ibid , ,  pp.  244,  253. 

^E.g.  See  Mechanic,  pp.  116-155;  and  E.  Gartly  Jaco, 
Ed.,  Patients,  Physicians  and  Illness  (New  York:  The  Free 
Press,  1958).  Chapter  IV,  pp.  246-283.  Both  of  these  works 
cite  several  references. 
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and  behaviour;  therefore  one  would  expect  differences  bet¬ 
ween  medical  and  surgical  patients.  From  their  study,  George 
and  Kuehn  report  that : 

"The  amount  of  nursing  care  required  per  day  by 
medical  patients  and  surgical  patients  with  dif¬ 
ferent  degrees  of  illness  varied  widely  and  the 
same  was  true  of  patients  within  each  of  the 
acuity  categories ^ 

Care  requirement  fluctuations  according  to  type  of 
nursing  unit  are  also  reported  by  London  and  Sigmond:  "Var¬ 
iation  in  medical-surgical  demand  at  each  hospital  studied 
was  much  less  than  pediatrics  or  obstetrics  because  of  the 
larger  size  of  the  medical-surgical  services  and  the  sub¬ 
stantial  proportion  of  "elective"  admissions  which  can  be 
scheduled . " 

Further,  Lees  and  Biddulph  concluded:  "An  analysis 
of  the  hospital  dependency  categories  has  elicited  the  pat¬ 
tern  specialty  by  specialty  which  indicates  marked  and  im¬ 
portant  differences  exist  that  militate  against  the  theory 
of  progressive  patient  care  wherein  classification  relies 

3 

solely  on  dependency  and  ignores  disease  and  sex." 

In  his  development  of  a  structural  model,  Jelinek 
found  that  "results  based  on  the  experimental  units  for  the 

1 George  and  Kuehn,  p.  24. 

^ London  and  Sigmond,  Part  2,  p.  99. 

^Lees  and  Biddulph,  Pt.  2,  p.  20.  This  statement 
relates  to  Levels  of  Care  as  this  concept  is  embodied  in 
that  of  "Progressive  Patient  Care." 


•  . 


46 


single  hospital  -  indicate  that  patients'  nursing  needs  for 
nursing  care,  within  a  given  nursing  unit,  have  a  tendency 
to  average  out,  and  thus  do  not  vary  a  great  deal."'*'  Pardee 
reported  specific  patterns  for  each  nursing  unit  which  dif¬ 
fered  from  unit  to  unit,  since  many  procedures  and  treat¬ 
ments  are  not  comparable  as  for  example  "few  surgical 
patients  would  require  the  continuous  cardiac  monitoring 
which  would  be  a  major  factor  on  a  medical  unit,"2 

The  severity  of  illness  does  not  necessarily  equate 
with  the  amount  of  nursing  care  required:  "For  example  a 
patient  with  a  myocardial  infarction  could  require  less  time 
from  the  nursing  staff  than  a  patient  in  isolation  with 
staphylococcal  infection,"  not  in  direct  care  necessarily, 
but  because  of  the  mechanics  of  isolation  technique. 

Gordon  and  others  found,  though  type  of  hospital  service, 
e.g.  medicine  and  surgery,  was  not  one  of  the  criteria  for 
patient  classification,  that  there  were  highly  significant 
(P  =  .001  level)  differences  on  these  services  in  the  dis¬ 
tribution  of  patients  by  levels. ^  The  kinds  of  care  needed 
for  patients  differs  within  Levels  of  Care,  and  patients 
whose  emotional  reactions  and  need  for  health  teaching  are 

Ijelinek,  "Structural  Model,"  p.  241. 

^Geraldine  Pardee,  "Classifying  Patients  to  Predict 
Staff  Requirements,"  A. J . N ♦  68  (March,  1968),  p.  519. 


^Pardee,  p.  517. 

4 Gordon  et  al,  p.  1230. 
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not  in  keeping  with  their  physical  condition  may  require 
more  care  than  those  whose  condition  is  considered  to  be 
more  serious.  The  degree  of  physical  dependency  or  level  of 
activity  is  only  one  of  the  factors  to  be  considered,  and 
in  order  to  direct  provision  of  care  towards  meeting  the 
psycho-social  needs  of  the  patients  as  well,  other  factors 
must  also  be  considered  in  developing  plans  for  patient  care.l 
In  terms  of  Levels  of  Care  data,  then,  it  seems  a  worthwhile 
endeavor  to  examine  the  differences  in  Levels  of  Care  between 
medical  and  surgical  patients  and  among  medical  or  surgical 
patients . 

NURSING  UNITS:  WITH  AND  WITHOUT 
NURSING  STUDENTS 

Nursing  students  are  consciously  assigned  to  patient 
areas  in  order  to  meet  "educational ob jectives , "  even  though 
students  may  in  the  process  be  making  contributions  to  direct 
nursing  care.  It  could  be  expected  that  students  will  more 
likely  be  assigned  to  nursing  units  where  more  patients  exist 
to  fulfill  these  criteria.  Hatt  reported  that  where  teaching 
was  required  for  medical  students  [nursing  students  could  be 
analogous  in  this] ,  observations  revealed  "that  time  in 

9 

attendance  on  these  rounds"  was  required  by  the  ward  sister. 
Jelinek  reports  that  the  relationship  between  available  staff 
and  time  devoted  to  direct  patient  care  (DPC)  presents  an 

-*-George  and  Kuehn,  pp.  24,  25. 

^ Hatt,  p.  202. 
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inverse  relationship  v/here  as  staff  increases,  DPC  decreases.1 

"Students  need  substantial  instructional  guidance  to  derive 

benefits  .  .  .  and  to  allow  students  to  use  knowledge  and 

skills  in  an  integrated  fashion. 2 

"Needed  hours  are  also  affected  by  such  factors  as 
change  in  resident  physicians,  the  launching  of  a 
research  project  on  the  patient  unit  and  the  arri¬ 
val  of  new  internes. 

Patients  react  to  who  is  caring  for  them  in  a  hospital,  and 
they  want  to  be  "assured  that  anyone  other  than  a  graduate 
nurse  taking  care  of  them  knows  them  by  name,  is  aware  of 
their  diagnosis  and  knows  what  should  be  done  and  how  to  do 
it."^  The  presence  or  absence  of  nursing  students  or,  put 
another  way,  the  use  of  nursing  units  for  clinical  labora¬ 
tories  for  students  in  the  patient  care  areas,  would  appear 
to  be  at  least  indirectly  related  to  nursing  care  require¬ 
ments  of  the  patients  on  these  units,  and  thus  should  be  a 
factor  studied  in  relation  to  Levels  of  Care  data. 

ACCOMMODATION  OCCUPIED 

Gordon  and  others  found  "bed  status  did  not  weigh 
heavily  in  the  assignment  of  patients  to  either  hospital  or 
alternate  care."  Theoretically  a  patient  should  have  the 

^-Jelinek,  "Structural  Model,"  p.  237. 

^Hatrock,  p.  42. 

^Pardee,  p.  520. 

^Wright,  p.  103. 

^Gordon  et  al ,  p.  1232. 
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type  of  accommodation  which  best  suits  his  care  needs.  One 
must  be  careful  not  to  make  the  automatic  assumption  that 
the  "sickest"  patients  should  be  in  private  rooms  for  it 
may  be  for  instance,  that  an  acutely  ill  paraplegic  patient 
will  progress  much  more  quickly  if  he  is  in  the  company  of 
similar  types  of  patients.  Conversely,  a  very  "mildly"  ill 
infectious  patient  may  be  confined  to  a  single  room.  All 
other  factors  being  equal,  then,  one  would  assume  that 
accommodation  is  a  function  of  patient  care  requirements.  As 
with  the  other  variables  in  this  study,  there  are  no  criteria 
existing  as  to  what  the  "ideal"  accommodation  mix  is  for  a 
given  Levels  of  Care  patient  mix,  so  that  again  the  purpose 
of  including  this  variable  is  purely  that  of  description. 

AGE  OF  PATIENTS 

Biological  and  physiological  changes  are  known  to 
occur  with  age,  a  factor  which  would  thus  help  to  explain 
variations  in  symptomology  and  response  to  illness  and  medi¬ 
cal  care.  As  well,  social  values  differ,  and  problems  of 
"social  development"  are  more  predominant  among  the  young 
whereas  problems  of  "social  integration"  predominate  in  the 
community  of  the  aged.'*'  Age  distribution  of  patients  on  a 
nursing  unit  is  one  "fundamental  factor"  to  be  considered 
in  relation  to  Levels  of  Care  data.  For  example,  "an  older 
patient  may  present  problems  which  must  be  considered  in 


^Mechanic,  pp.  20,  21. 
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relation  to  the  four  categories  of  basic  human  and  nursing 
needs,  which  are  quite  different  from  the  problems  which 
must  be  considered  in  meeting  the  needs  of  the  post-adoles¬ 
cent."^-  In  comparing  age  distribution  of  medical  and  surgi¬ 
cal  patients  by  age  categories,  a  wide  range  was  found,  with 
the  greatest  number  of  both  being  between  forty  and  fifty 
years  of  age .  ^  In  considering  mental  orientation  of  patients 
suffering  traumatic  injuries,  variations  in  recovery  from 
shock  and  confusion  are  reported  to  clear  up  more  rapidly 
in  the  young  patient  than  the  elderly. ^  Raphael  found  age 
of  patients  related  highly  with  satisfaction  ratios  of 
patients,  and  the  "older  patients  were  the  most  contented 
ones. Thompson  and  others  devoted  a  study  to  determine  the 
amount  of  nursing  care  received  for  patients  over  and  under 
65  years  of  age,  and  reported  that  for  each  shift  the  hours 
for  65  and  over  group  exceeded  those  for  the  younger  group 
by  a  "daily  difference  of  0.91  hours  or  about  55  minutes. 
Within  the  patient  mix  studied  it  was  found  that  the  65  years 
and  over  group  received  42  percent  of  the  assignable  obser¬ 
vations  while  they  comprised  only  37  percent  of  the  hospital 
population.^  Georgette  states  that  when  devising  a  method  of 

-George  and  Kuehn,  p.  22. 

2 Ibid . ,  p.  21. 

3 Robinson,  p.  48. 

4 Raphael,  p.  214. 

3 Thompson,  p.  36. 

6lbid . ,  p.  37. 
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classification,  "that  age  should  be  considered  and  patients 
divided  into  over  and  under  65  years  age  groups. It  can 
be  expected,  then,  that  the  distribution  in  Levels  of  Care 
will  be  different  among  age  categories. 

MARITAL  STATUS  OF  PATIENTS:  MARITAL 
STATUS,  SEX  AND  AGE 

In  that  life  styles,  which  characterize  differing 
socio-economic  groups,  expose  them  to  different  environmen¬ 
tal  risks,  which  in  turn  could  be  viewed  as  predisposing 
factors  to  varying  medical  conditions  and  coping  responses, 
the  marital  status  of  a  patient  may  be  important  in  the 
nursing  care  requirements  of  patients.  In  a  study  done  in 
England  it  was  found  that: 

"married  people  had  lower  mortality  rates  than 
single  people  and  that  with  the  exception  of 
particular  age-groups  the  widowed  and  divorced 
had  higher  mortality  rates  than  either  the 
married  or  single. "2 

It  will  be  recalled  that  Gordon  and  others  found  that  diffe¬ 
rences  in  the  distribution  of  patients  according  to  age  and 
marital  status  by  Levels  of  Care  did  not  reach  statistical 
significance . 3  There  seems  to  be  some  evidence  in  the  lite¬ 
rature  that  sex  and  age  of  the  patients,  when  considered, 
were  significant  variables  as  related  to  Levels  of  Care.  In 

1 Janet  Kinney  Georgette,  "Staffing  by  Patient  Classi¬ 
fication,"  Nursing  Clinics  of  North  America  5,  (June,  1970), 
p.  330. 


^Mechanic,  pp.  241-243. 

O 

Gordon  et  al ,  p.  1233. 
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that  marital  status  can  be  related  to  sex  and  age  and  life 
style  (important  in  coping  with  illness) ,  it  seems  logical 
to  determine  both  the  significance  of  marital  status  and 
the  interaction  between  marital  status,  age  and  sex. 

Having  explicated  the  central  concepts,  the  evolve- 
ment  of  the  research  methodology,  we  shall  now  turn  to  the 
specifics  of  the  investigators  methods. 


CHAPTER  III 


METHODOLOGY 

RESEARCH  APPROACH 

This  is  a  descriptive,  comparative  survey.  It  is 
designed  to  compare  the  application  of  parametric  and  non- 
parametric  statistical  analytical  techniques  to  Levels  of 
Care  Data,  on  the  basis  of  selected  variables.  It  will  be 
noted  that  the  variables  of  sex,  ward  type,  nursing  students, 
marital  status,  age,  and  specific  ward  type  (medical  or 
surgical),  are  those  around  which  the  research  hypotheses 
are  centered. 

The  nature  of  this  chapter  is  to  provide  information 
relevant  to  the  "how"  of  the  study,  as  well  as  to  furnish 
details  germane  to  understanding  the  application  of  the  sta¬ 
tistical  techniques  utilized  in  the  analysis  of  the  data. 

The  sequence  of  this  chapter  is  as  follows:  the  variables 
are  first  discussed,  then  the  research  method  is  explicated; 
the  study  population,  data-gathering  samples,  data  collection 
instrument,  and  procedures  for  data  collection  and  analysis 
are  then  presented.  The  investigator  then  delineates  the 
properties  of  the  statistical  tests  employed,  cites  the 

1-The  rationale  explaining  the  choice  of  these  varia¬ 
bles  is  explicated  in  Chapter  II,  pp .  40-52. 
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research  hypothesis,  and  presents  a  guide  for  the  use  of  the 
tables  included  in  the  Appendices. 

Variables 

"A  variable  is  a  symbol  to  which  numerals  or  values 

are  assigned."^  It  is  important  to  understand  here  that  a 

symbol  such  as  X  or  Y  can  take  on  any  justifiable  set  of 

values,  dependent  upon  the  property  or  construct  under  stu- 
2 

dy.  The  variable  X  may  symbolize,  e.g.,  sex,  or  age,  and 
the  set  of  values  will  differ  according  to  the  one  which  it 
symbolizes.  In  this  study,  sex  is  assigned  only  two  numeri¬ 
cally  coded  "values,"  1  for  male,  and  2  for  female.  However, 
in  that  age  may  have  numerous  values  ranging  from  hours,  to 
days,  weeks,  months,  and  years,  it  justifies  being  coded  in 
terms  of  several  sets  of  "value  labels," 

DEPENDENT  VARI ABLE 

A  "dependent  variable"  is  defined  as  "the  one  pre¬ 
dicted  to,  or  the  consequent. The  dependent  variable,  which 
can  be  thought  of  primarily  as  "Y"^  in  this  study,  is  the 


-*-Fred  N.  Ker linger,  Foundations  of  Behavioral  Re¬ 
search  (New  York:  Holt,  Rinehart  &  Winston,  Inc.,  1966)  p.  32. 

Kerlinger,  p.  32.  defines  a  "construct  as  a  concept 
deliberately  adopted  for  special  scientific  purposes." 
Achievement  is  a  concept,  scores  on  achievement  tests  tell 
relative  degrees  of  achievement  which  is  a  construct. 

-^Kerlinger,  p.  39. 

^"Y"  will  be  used  throughout  this  report  primarily 
to  represent  the  dependent  variable,  and  "X"  the  independent 
variable . 
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Level  of  Care;  and  although  one  doesn't  assume  simple  "cause 
and  effect,"  one  does  assume  that  observed  variation  in  Y 
implies  a  relationship  with  variations  in  X.  The  Chi  square 
test  was  the  initial  statistical  technique  used  to  discern 
relationships  between  X  and  Y.  The  three  divisions  of  the 
data  producing  sample^-  were  used  as  Y  when  testing  for 
relationship  and  for  the  homogeneity  of  samples. 

INDEPENDENT  VARIABLE 

An  "independent  variable"  is  defined  as  "the  one 
predicted  from,  or  the  antecedent. There  are  seven  inde¬ 
pendent  variables  included  in  this  study. ^  However,  when  the 
specific  categories  (value  labels)  of  the  independent  varia¬ 
bles  are  tested,  these  are  then  specified,  e.g.,  married 
males,  21-35  years,  and  treated  as  X.  When  testing  for 
homogeneity  of  samples  the  Y  variable,  Level  of  Care,  al¬ 
though  not  seen  to  "cause"  a  change  was  used  somewhat  arti¬ 
ficially  as  X,  which  is  seen  to  be  analytically  productive. 

RESEARCH  METHOD 

The  method  is  essentially  that  of  "measuring."  The 
nursing  activities  required  by  the  patient,  i.e.,  the  cri¬ 
terion  measures,  are  used  in  order  to  objectively  measure 

^-Hereinafter  referred  to  as  Samples  1,  2,  or  3,  in 
the  Tables. 

^Kerlinger,  p.  39. 

^Independent  variables  are  listed  on  page  77,  by 
"variable  labels"  and  "value  labels"  for  each  variable. 


56 


Levels  of  Care.  The  nursing  activities  are  those  performed 
in  " Direct  Nursing  Care"  of  the  patients,  and  they  are  sepa¬ 
rated  into  three  "Elements  of  Direct  Nursing  Care."-*-  The 
Levels  of  Care  data  provide  a  measure  of  comparison,  employ¬ 
ing  statistical  techniques,  on  the  basis  of  the  selected 
variables . 

LEVELS  OF  MEASUREMENT2 

Measurement  is  defined  as  the  process  of  assigning 
numbers  to  objects  or  observations,  and  the  kind  achieved 
is  a  function  of  the  rules  of  assignment.  There  are  four 
levels  of  measurement,  and  each  consists  of  a  set  of  distinct 
theories,  and  "permissible"  statistical  tests.  We  will  now 
discuss  the  three**  measurement  levels  which  pertain  to  the 
statistical  analytical  techniques  employed  and  the  assumpt¬ 
ions  and  techniques  applicable  to  each  level. 

NOMINAL 

The  nominal  level  is  the  weakest  level  of  measure¬ 
ment,  and  thus  level  of  data  analysis,  which  should  be 
employed  when  groups  are  identified  categorically  and  numbers 

^"Direct  Nursing  Care,"  and  "Elements  of  Direct 
Nursing  Care"  are  defined  in  Chapter  I,  p.  7  and  p«  8. 

^Sidney  Siegel,  Nonparametric  Statistics  For  The 
Behavioral  Sciences  (New  York:  McGraw-Hill  Book  Company, 

1956),  p.  22.  (Information  regarding  levels  of  measurement, 
assumptions,  and  statistical  tests  primarily  from  this  text 
although  all  statistical  references  provide  similar  infor¬ 
mation)  . 

2 Siegel,  p.  22. 

**Ratio  scale  was  not  used. 
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symbols  are  used  to  classify  them.  Diagnostic  symbols,  e.g. 
diabetic  or  cardiac  nursing  units,  are  used  to  identify  a 
person  or  group  of  persons  and  constitute  a  nominal  "scale." 
The  formal  properties  of  such  a  scale  are  those  characteris¬ 
tics  which,  defined  in  verbal  terms,  involve  a  relation  of 
"equivalence"  between  the  member  of  each  class  in  the  "pro¬ 
perty  being  scaled,"^  e.g.  patients  on  diabetic  nursing 
units.  Symbols  used  to  designate  the  groups  may  be  inter¬ 
changed  without  altering  the  essential  information,  and 
therefore  the  only  kind  of  statistics  to  be  used  are  those 
in  which  the  nature  of  the  data  would  be  unchanged  by  such 
a  transformation,  e.g.  employing  the  mode  as  an  index  of 
central  tendency.  Hypotheses  can  be  tested  using  the  Chi 
square  test.^ 

ORDINAL 

The  ordinal  level  of  measurement  and  level  of  data 
exist  when  groups  can  be  identified  in  some  type  of  "rela¬ 
tion"  to  each  other,  and  can  be  designated  in  reference  to 
this  relationship.  Some  relations  among  classes  are:  "higher 
than,"  "more  than,"  or  "greater  than."  When  this  relation 
holds  for  all  pairs  of  classes  so  that  a  rank  ordering  can 
be  completed,  we  have  an  ordinal  scale.  A  system  of  grades 
where  ranks  are  assigned  to  groups  of  scores  is  one  such 

^Siegel,  p.  23. 

2 Siegel,  pp.  22-23. 
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example,  e.g.,  a  rank  order  of  9>8?7.1  The  formal  proper¬ 
ties  not  only  include  the  "equivalence"  relation,  but  also 
the  )  "greater  than"  relation.  Symbols  are  interchangeable 
providing  there  are  consistent  ways  to  designate  the  higher 
class  vis-a-vis  the  lower  class.  The  statistic  most  appropri¬ 
ate  for  establishing  central  tendency  is  the  median,  and 
hypotheses  can  be  tested  using  a  large  group  of  non-para- 
metric  statistical  tests,  sometimes  referred  to  as  "ranking 
statistics . " ^ 

INTERVAL 

The  interval  level  of  measurement  exists  when  in 
addition  to  the  relations  of  "equivalence  and  greater  than," 
the  "distances"  between  any  two  numbers  [or  classes]  on  the 
scale  are  of  known  size,  and  a  constant  unit  can  be  assigned 
"to  all  pairs  of  objects  in  the  ordered  set."  The  ratio  of 
any  two  intervals  is  independent  of  the  unit  of  measurement 
and  of  the  zero  point. 4  Temperature  can  be  measured  on  inter¬ 
val  scales  (Centigrade  and  Fahrenheit)  when  the  zero  point 

•^-The  carat  (/)  used  to  designate  "greater  than," 
but  can  be  used  for  "higher,"  "more,"  "preferred  to,"  as 
discussed  in  Siegel,  p.  24.  The  opposite  for  "less  than," 
or  "lower"  may  be  designated  by  (  <t  )  . 

^Siegel  discusses  ranking  statistics  on  p.  25.  This 
discussion  on  the  ordinal  level  of  measurement  was  developed 
on  the  basis  of  Siegel's  writings,  pp.  23-26. 

^Siegel,  p.  26. 

4 Ibid . ,  pp.  26-27. 
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differs  for  the  two  scales  but  they  both  supply  the  same 
kind  of  information. 1  The  formal  properties  of  this  measu¬ 
rement  scale  are  such  that  numbers  may  be  associated  with 
positions,  and  "arithmetic  operations  may  therefore  be 
meaningfully  performed. "  The  arithmetic  mean  is  the  statis¬ 
tic  appropriate  for  determining  central  tendency.  Hypotheses 
may  be  tested  by  parametric  statistical  tests,  such  as  the 
t~test  and  F-test. 

STUDY  POPULATION  AND  SAMPLE 

The  parent  group,  or  "universe,"  as  defined  by  Fox, 
is  "all  possible  people  or  measures  relevant  for  the  re¬ 
search"  ;  and  the  "population"  is  defined  as  the  "group  to 
whom  we  wish  our  generalizations  to  apply. While  theore¬ 
tically  the  "universe"  underlying  this  study  is  all  Canadian 
hospitalized  patients,  practically,  in  terms  of  developing 
a  specific  method  for  handling  Levels  of  Care  data,  the  more 
"immediate  universe"  is  that  of  medical  and  surgical  patients 
in  Canadian  general  acute  hospitals. 

The  population  in  this  study  consisted  of  patients 
on  the  medical  and  surgical  nursing  units  in  one  general 

-^•Siegel,  p.  27.  Freezing  occurs  at  0  on  the  centi¬ 
grade  (C)  scale  and  32  on  the  Fahrenheit  (F)  scale.  The 
ratio  between  temperature  readings  on  one  scale  is  equal  to 
that  on  the  other,  30-10  =  2C,  86-50  =  2F.  Therefore  the 

10-  0  50-32 

"ratio  of  any  two  intervals  is  independent  of  the  unit  of 
measurement  and  the  zero  point." 

^Siegel,  p.  28. 

3 David  J.  Fox,  Fundamentals  of  Research  in  Nursing 
(New  York:  Appleton-Century-Crof ts ,  1966),  p.  152. 
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acute  hospital,  during  the  period  November  1970  to  January 
1971,  The  Canadian  hospital  used  as  the  study  site  was  a 
515  bed  general  acute  hospital,  consisting  of:  five  medical 
and  six  surgical  nursing  units;  a  maternity,  a  pediatric, 
and  a  psychiatric  unit;  a  10  bed  intensive  care  unit;  opera¬ 
ting  and  post-anaesthetic  rooms;  and  an  emergency  department. 
Other  service  areas  included  dietary,  housekeeping,  pharmacy, 
maintenance,  and  x-ray  and  laboratory  services. 

The  nursing  units  were  staffed  by  several  categories 
of  professional  and  non-professional  nursing  personnel  and 
had  a  consistent  staffing  pattern  for  all  three  shifts,  i.e., 
substantially  the  same  proportions  and  types  of  staff  on 
duty  each  twenty-four  hour  period. 

The  selected  nursing  units  of  the  "sample,"  defined 
as  "that  portion  of  the  population  selected  to  participate 
in  the  study, consisted  of  patients  on  four  medical  and 
four  surgical  nursing  units.  These  specific  units  were 
selected  since  they  all  had  similar  patient  areas,  i.e., 
private,  semi-private,  wards,  and  facilities  for  provision 
of  services,  e.g.,  utility  area,  supply  area,  etc.,  and  were 
not  set  up  for  special  groups  of  patients,  e.g.,  urological, 
orthopedic,  etc.  Admissions  to  these  nursing  units  were 
"random"  insofar  as  patients  were  assigned  to  a  unit  accor¬ 
ding  to  type  of  clinical  service  (medical  diagnosis)  and  type 

-*-Fox,  p.  152. 
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of  accommodation  desired  (ability  to  finance)  and/or  availa¬ 
bility  of  the  required  type  of  accommodation.  Doctors'  pre¬ 
ferences  were  not  stipulated  in  relation  to  any  specific 
nursing  unit,  and  no  one  doctor  had  all  of  his  patients  on 
any  one  unit,  excepting  that  one  surgical  ward  was  reserved 
for  gynaecological  patients  whenever  possible.  The  nursing 
units  were  segregated  in  terms  of  the  sex  of  patients,  but 
there  were  occasions  when  sexes  were  mingled  on  one  unit. 

This  presented  little  problem  as  the  largest  "ward"  was  a 
four  bed  patient  area  and  transfers  of  this  nature  could 
be  made  easily  as  the  specific  needs  arose  to  do  so.  The 
patient  units  chosen  for  study  are  listed  below: 

5  E  30  Bed  Female 

5  W  30  Bed  Female 

6  E  35  Bed  Male 

6  W  35  Bed  Male 

E2li2_s.229i22:l  _Units 

3  E  35  Bed  Female^ 

3  W  35  Bed  Female 

4  E  35  Bed  Male 

4  W  35  Bed  Male 

DATA-PRODUCING  SAMPLE2 

The  "data-producing  sample,"  is  defined  as  "that  por¬ 
tion  of  the  selected  sample  which  actually  does  participate 

J-This  was  the  unit  used  primarily  for  gynaecological 
patients . 

hereinafter  referred  to  interchangeably  with  "Total 


Sample . " 
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in  the  study  and  produce  data  for  the  researcher."-* 1-  The 
data-producing  sample  in  this  study  was  comprised  of  a 
total  791  medical  and  surgical  patients.  The  data  was 
collected  on  the  basis  of  three  data  collection  periods, 
thus  the  total  sample  data  is  a  composite  of  the  three  sub¬ 
samples  .  ^ 

The  three  data  collection  periods  were  twenty-four 
hours  each  in  length  (12  Midnight  to  12  Midnight) ,  and  in¬ 
cluded  all  the  patients  on  the  eight  selected  units,  on  the 
following  dates: 

November  24,  1970  Tuesday  ^ 

January  26,  1971  Tuesday 

February  16,  1971  Tuesday 

In  the  first  period  there  were  267  patients,  131  medical 
and  136  surgical  patients.  The  second  period  consisted  of 
260  patients,  with  a  division  of  127  and  133  medical  and 
surgical  patients  respectively.  There  were  131  medical  pa¬ 
tients  and  133  surgical  patients  in  the  third  period,  pro¬ 
viding  a  total  of  264  patients  in  that  subsample. 

RELIABILITY  AND  VALIDITY  OF  SAMPLE 

As  mentioned  above,  all  medical  and  surgical  patients 

^Fox,  p.  152. 

2in  Chapter  IV  and  in  the  computer  printouts  included 
in  the  Appendices,  the  sub-samples  are  referred  to  as  "Periods" 

1,  2,  or  3  or  "Samples"  1,  2,  or  3. 

^Tuesday  was  selected  in  order  to  allow  for  the 
availability  of  the  same  head  nurses  to  participate  in  the 
data  collection,  and  to  minimize  outside  influences  on  the 
data-producing  sample. 
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on  the  selected  nursing  units  on  the  data  collection  days 
were  included  in  the  sample.  Data  collection  was  planned  for 
times  when  it  was  assumed  that  outside  factors,  e.g.,  surgi¬ 
cal  schedules,  disaster,  low  occupancy,  would  not  be  atypical 
and  would  allow  for  conditions  on  the  units  that  were  con¬ 
sistent  with  daily  fluctuations  in  patterns  of  variability. 

Three  study  days  were  chosen  in  advance,  and  specific 
dates  predetermined,  in  order  to  provide  as  representative 
a  sample  as  possible  for  each  ward  and  minimize  the  influence 
of  "known"  outside  factors,  (e.g.  the  O.R.  schedule  was 
heavier  on  Monday  and  the  number  of  pre-operative  patients 
was  known  to  differ,  as  were  immediate  post-operative  num¬ 
bers,  both  factors  which  would  affect  the  numbers  of  patients 
assigned  to  the  various  Levels) . 

Whereas  originally  the  investigator  had  considered 
using  two  data-producing  sub-samples,  an  expert  suggested 
that  three  periods  would  be  preferable  for  collecting  Levels 
of  Care  data  as  it  would  provide  adequate  numbers  for  statis¬ 
tical  testing  in  each  of  the  categories  for  the  selected 
variables  and  help  to  ensure  representativeness  of  data.-*- 

DATA  COLLECTION  INSTRUMENT 

The  instrument  used  was  the  Level  of  Care  Assessment 
Return  adapted  by  Department  of  National  Health  and  Welfare 

-^-This  suggestion  was  made  by  Irene  Buchan,  Federal 
Nursing  Consultant,  during  a  meeting,  October  30,  1970. 
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Nursing  Consultants  from  the  form  devised  by  Dr.  Asa 
MacDonell,  "to  facilitate  the  classification  of  patients  into 
Levels  of  Care  by  use  of  the  MacDonell  scale."1  The  form  is 
divided  into  "Part  1:  Identification."  The  information 
gathered  for  Part  I  was  provided  by  an  addressograph  system 
and  additional  information  required  and  not  included  on 
addressograph  plate  was  added.  "Part  2:  Patient  Care"  is 
divided  into  the  three  sections  or  "elements"  of  direct 
nursing  care:  Clinical  Monitoring  (A),  Technical  Nursing  (B) , 
and  Non-Technical  (Basic)  Nursing  (C) ,  and  each  of  these 
elements  is  further  subdivided.  Each  subdivision  was  comple¬ 
ted  by  the  use  of  a  check  mark  (  x/ )  in  the  column  opposite 
the  item  of  care  which  the  patient  required.  The  column  was 
left  blank  if  the  patient  did  not  require  that  item  of  care. 

The  figures  opposite  each  item  in  Part  2  are  the 
numerical  scores  assigned  to  each  item  on  the  form.  These 
scores  were  arrived  at  by  "timing  studies"  which  are  reported 
on  in  detail  by  Dr.  Asa  MacDonell  and  others,1  and  are  nume¬ 
rical  values  developed  by  the  use  of  factor  and  regression 
analysis,  tested  against  nursing  care  time.  The  MacDonell 
scale  was  used  to  determine  the  Levels  of  Care  category  for 

1MacDonell  and  Murray,  An  Index  of  Care,  p.511. 

9 

Addressograph  information  consisted  of  date.  Nursing 
Unit,  Room  and  Bed  Number,  Name,  Hospital  Number,  Doctor  or 
Doctors,  if  more  than  one,  Year  of  Birth,  Admitting  Status, 
e . g . ,  Elective . 

^MacDonell  et  al,  Timing  Studies,  p.  83. 
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DEPARTMENT  OF  NATIONAL  HEALTH  AND  WELFARE 

HOSPITAL  INSURANCE  AND  DIAGNOSTIC  SERVICES 

LEVEL  OF  CARE  ASSESSMENT  RETURN 

(Aadrcs  so  graph) 


MONTH  DAT 

Nursing  Unit  Room-Bed 

Marital  Status  (M)  NAME 


TEAR 

(P) 

(Type  of 
A ccommoda tion) 


70  -  Hospital  Number ,  Doctor  or  Doctors 
Tear  of  Birth  Admitting  Status 


STUDT  DATE  (24  Hour  Period) 


PART  1  -  IDENTIFICATION 


SERVICE 

MEDICINE 

NUR  SING  UNI  T 

5  -  E 

N  AM  e 

— 

*OE 

SO  Tears 

r  f 

OATEOr  ADMISSION 

December  25, 

/  Discharged: 

1970  /  Ian.  26  03:00  p.m. 

DIAGNOSIS 

COVO^QV.1  -T*?.* 

1/  f  fa  oy[  ffif 

DATE  OF  OPERATION  OR 

DELIVERY  ANO  SURGICAL  PROCEDURE 

PART  7  -  PATIENT  CARE 

A  -  CLINICAL  MONITORING 

Check  (\0 

1  —  Vital  Signs  B.P.  More  frequently  then 

q2h 

30 

Leas  frequently  than 
q2h  to  B.L  D. 

IS 

Daily 

s 

Less  than  daily 

0 

T.  P.  R. /Weight  More  frequently  than 

q2h 

20 

Less  frequently  than 
q2h  to  B.l. D. 

10 

D  aily 

2 

Less  than  daily 

0 

2  —  Consciousness  Comatose 

50 

Scmi-C  omotose 

25 

Conscious 

0 

3  -  Electronic  Cardiac  Monitoring  and/or 

Rhythm  Regulation 

50 

TOTAL  ^ 

PART  7  -  PATIENT  C  AR  E  I  continued) 


Q  -  ASSESSMENT  OF  TECHNICAL  NURSING 


Medic  ation 


O  —  Oral  (eppllc  ation  o I 
O  Intment s) 


More  frequently 
th an  once  e  day 


Once  daily 


b  —  Injection  (I.M.,  S.C..I.V.  More  frequently 
drug*,  tn(radermaT)  than  once  a  day 


Once  daily 


c  —  Intensive  eye  care 

(aye  drops,  unga,  Irrigation* 


2  —  R  expiration 

therapy 

and 

;.;i!.nlcr»ance 


Ait.  Rexp. fr«nk  . 

chest  re  apirator 
rock  inf  had) 


For  A  hrs.  or  more 
during  the  day 

Once  doily 


S  -  \.P. P.13  (Bi  d.  Bennett,  More  frequently 
deep  breathing  than  once  a  day 

*  *nd  cough  Ing) 

Once  daily 


3  —  Suction 


Air  Passages 


More  frequently 
than  once  a  day 

Once  daily 


&  —  GI  Tract  (C  ontlnuou* 
or  In  term  It  tent.  Include* 
obtaining  spec  linen) 


More  frequently 
than  once  a  Joy 


Once  daily 


4  -  Infusion  and/or  transfusion 

(Insulin  shock,  E.C.T.) 


5  —  Oxygen 

( c  «!h  e!rr,  mask,  lent,  croupelte,  steam) 


■  Tube  feeding 


7  —  Drainage  of  Body,  Wounds,  Cavities  or  organs  (except  urinary 

bladder)  (P  ost-operat  Iv  e  drain*,  postural  drainage) 

8  -  Surgical  dressing  (except  to  dr  cub  ill)  foments,  spoon  bathing 

to  cyCR,  (sutures,  c  orxpre  s  s  a  s  HWp.,  Ico  cap,  alls  bath, 

mouth  care,  perineal  cere,  soaks,  slings,  elastic  bandage) _ 


Decubitus  ulcers 


10  —  Cothcter3  (  supropublc ,  urelhol,  or  condom  drain) 
-  single  catheterization,  irrigations 


l  1  —  Aitificlnl  kidney,  peritoneal, 
or  other  dialysis 


TOTAL 


Chock  (y/) 

3 


1 

7 

20 

5 

10 

5 

15 

5 

5 

5 

10 

I 

4 

10 

7 

5 

7 

20 


HIOS  I  ENC.  (7  >6  9) 


(Ov,r) 


- 
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PART  2-  PATIENT  CARE  ( continued) 


C  -  ASSESSMENT  OF  NON-TECHNIC  A  L  (BASIC)  NURSING  CARE 

Check  (\/) 

1  -  Dependent  °  -  Positioning  in  bod 

Nursing  ffumwi*.  rubbing,  traction .  casts) 

7 

C  are 

for  S  -  F ei'ding 

(assistance  with  sippy  or  gastric  regimes) 

13 

c  -  ^’ashing  bonds  and  face 
(basin,  a.c .  meals  stc.) 

4 

d  —  Tub  and  Rod  Rath  (aponge  bath  in  bed 
including  bed  making,  shower) 

3 

2  —  Continence  o  —  Urine  Incontinent 

26 

Controlled  cont  inence  ( toilet  routine, 
panning,  spec  imen  *,  taking  fc  R.R.,  testing 
urine  on  unit,  intake  and  rutpul). 

13 

b  —  Feces  Incontinence 

26 

Controlled  continence  with  regular 
enema  or  suppositories 

13 

3  —  Ambulation  o  —  Walks  independently 

(Check 

0 

b  —  Walks  with  human  assistance 

// 

3 

oppl  icoble)  c  _  Walks  with  cane,  crutch,  etc. 

without  human  assistance 

0 

d  —  Walks  with  cane,  crutch,  etc. 
with  human  assistance 

3 

*  —  Gtts  about  mdcpcndciilly  in 
wheelchair 

0 

4  -  In  and  out  a  —  Gets  in  and  out  of  b?d 

of  bed  independent  ly 

0 

(Check  £  _  Gets  in  and  out  of  bed  with  assistance 

°n  'y  ( not  lifting) 

3 

<  -  Gets  in  and  out  of  bed  only  when 
lifted 

3 

d.~  In  bed  all  the  time 

3 

5  -  Mental  o  —  Confused  or  intermittently  confused 

State 

5 

b  —  Lucid 

0 

TOTAL  ^ 

. 


67 


each  patient.'*' 

RELIABILITY  AND  VALIDITY  OF  INSTRUMENT 

The  data  gathering  instrument  employed  in  this  study 
has  been  used  extensively  in  general  acute  hospitals  in 
Canada  for  measuring  "Levels  of  Care"  and  is  considered  a 
reliable  tool  for  measuring  Levels  of  Care.  As  is  immediately 
obvious,  subjectivity,  is  not  a  problem  in  checking  off  the 
items,  e.g.,  a  patient  either  requires  medication  once  daily 
or  he  does  not. 

So  far  as  validity  is  concerned,  on  the  basis  of  the 
literature  reviewed,  it  is  the  investigator's  opinion  that 
the  "MacDonell  scale"  is  the  most  valid  one  available. 
MacDonell  and  Murray  state: 

"In  our  examination  of  the  elements  of  classi¬ 
fying  types  of  patients  on  the  basis  of  care  they 
receive  in  the  hospital,  several  points  became 
apparent.  The  type  of  care  provided  bore  little 
relationship  to  clinical  diagnosis.  On  the  other 
hand,  the  activities  of  nurses  relative  to  the 
individual  patient  appeared  to  have  a  direct  rela¬ 
tionship  to  the  type  of  care  provided. 

The  above  researchers'  essential  point,  then,  is  that  their 

instrument  accurately  reflects  the  type  of  care  "provided." 

We  say  "provided"  because  the  instrument  records  the  type  of 

care  which  the  patient  requires ;  it  does  not  assure  us  that 


^MacDonell  et  al ,  Timing  Studies,  p.  151.  This  method 
was  used  by  the  Federal  Nursing  Consultants. 

^ MacDonell  and  Murray,  An  Index  of  Care,  p.  499.  The 
purpose  of  the  study  was  to  develop  a  method  of  patient 
classification  on  the  basis  of  direct  nursing  care  provided 
to  patients. 
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the  care  was  indeed  given.  While  this  latter  point  presents 
obvious  limitations  in  relation  to  the  actual  Level  of  Care 
given,  for  the  purposes  of  this  study  the  instrument  would 
appear  at  least  to  be  a  valid  reflection  of  the  care  requi¬ 
red. 

The  investigator  would  draw  to  the  readers  attention 
that  the  items  listed  in  Part  2  of  the  form  do  not,  in  any 
way,  get  at  qualitative  considerations.  A  second  fundamental 
point  is  that  the  items  do  not  refer  to  psycho-social 
requirements  as  such.  However,  in  this  latter  case,  MacDonell 
and  others  consider  that  the  weighting  for  the  numerical 
values  related  to  each  item  on  the  form  included  "the  physi¬ 
cal  and  emotional  preparation  of  the  patient,  the  supportive 
interrelationship  between  nurse  and  patient,  and  the  perfor¬ 
mance  of  the  procedure ." 1  In  that  provision  of  the  items  of 
care  listed  on  the  form  can  not  be  assumed  to  have  been 
given,  clearly,  the  psycho-social  requirements  of  care  rela¬ 
ted  to  these  items  can  only  be  regarded  as  a  reflection  of 
care  required. 

In  terms  of  the  focus  of  this  study,  i.e.,  statis¬ 
tical  analysis  of  Levels  of  Care  data,  the  need  for  reliable 
and  valid  measurement  is,  clearly  a  vital  requirement,  and 

-^-MacDonell  et  al,  Timing  Studies ,  p.  7. 


. 

. 

- 

■ 

' 


69 


the  instrument  chosen  would  seem  to  meet  these  criteria. ^ 


PROCEDURE  FOR  DATA  COLLECTION 
The  Executive  Director  of  the  general  acute  hospital 
chosen^  for  study  was  approached  during  the  summer  of  1970. 
After  discussions  with  him,  as  well  as  with  the  Director 
of  Nursing  Service  and  the  nursing  staff  involved,  it  was 
considered  agreeable  to  use  the  selected  nursing  units  for 
data  collection. 

Prior  to  collection  of  the  data,  an  orientation 
meeting  was  held  with  the  head  nurses  on  the  nursing  units 
selected  and  the  method  of  completion  of  the  form  was  pro¬ 
vided  .  ^ 


SEQUENCE  OF  DATA  COLLECTION 
On  each  of  the  dates  chosen,  the  Levels  of  Care 


1r.  Sjoberg,  and  P.  Bicknell,  Patient  Classification 
Study  (Saskatoon,  Saskatchewan:  University  Hospital,  1968). 

In  this  study  it  was  found,  a  patient  classification  tool 
devised  for  use  here,  MacDonell's  proforma,  and  Head  Nurse 
Categorization,  were  largely  equivalent  in  their  outcome. 

The  chi  squared  test  of  "goodness  of  fit"  was  applied  and 
in  each  case  there  was  a  high  degree  of  association  pX2 
.001  and  associated  probability.  It  seemed  wise  to  use  the 
more  widely  tested  instrument. 

^Any  general  acute  hospital  which  had  a  sufficient 
number  of  medical  and  surgical  patients  could  have  been  used 
for  data  collection.  However,  this  particular  hospital  was 
chosen  as  it  met  the  data  requirements  and,  further,  the  in¬ 
vestigator  had  previously  done  a  "pilot  study"  there  relating 
to  patient  categorization  by  "Levels  of  Care." 

^MacDonell  and  others,  Timing  Studies,  pp.  145-150. 

The  Guide  for  use  of  the  Instrument  was  used  previously  by  Dr. 
A.  MacDonell  and  also  by  the  Federal  Nursing  Consultants. 
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assessment  forms  were  addressographed,  and  patient  identifi¬ 
cation  completed  for  all  the  patients  on  the  unit  at  mid¬ 
night,  and  the  form  was  then  put  on  the  patient's  chart.  For 
those  admitted  after  midnight,  a  form  was  completed  as  above 
at  the  time  of  admission,  and  patients  discharged  after  mid¬ 
night  on  the  study  day  had  part  two  of  the  form  completed. 
These  forms  were  then  kept  on  the  nursing  unit  until  they 
were  submitted  to  the  investigator.  The  "Part  1  -  Identifi¬ 
cation"  of  the  form  was  completed  by  a  ward  clerk  and 
checked  by  the  Head  Nurse  or  the  researcher.  "Part  2  -  Patient 
Care"  of  the  form,  was  completed  by  a  check  mark  (w^)  in  the 
column  opposite  the  item  of  care  required  by  the  patient. 

This  was  done  by  the  Head  Nurse  according  to  the  guide 
provided.-*-  The  column  was  left  blank  if  the  patient  did  not 
require  that  item  of  care. 

PROCEDURE  FOR  COMPILING  DATA 

The  Levels  of  Care  were  calculated  by  the  researcher 
for  each  of  the  data  collection  days.  All  omissions  or 
questions  related  to  contents  were  discussed  with  the  Head 
Nurse  and  corrected  at  that  time  whenever  necessary.  Most 
corrections  related  to  "Part  1  -  Identification"  of  the 
form,  since  additions  required  and  decided  upon  prior  to 
collection  were  not  printed  on  the  form. 2 

iMacDonell  and  others,  Timing  Studies,  pp.  145-150. 
This  guide  was,  also,  used  by  Federal  Nursing  Consultants. 

^These  additions  related  to  marital  status,  type  of 
accommodation,  and  discharge  time  on  the  chosen  study  date. 
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The  method  used  to  calculate  Levels  was  addition  of 
the  numerical  weights  assigned  to  the  items  checked  in  the 
various  sections.^ 

STATISTICAL  TESTING 

All  data  were  processed  by  automatic  data-processing 
equipment . 


Computer  Coding 

The  data  from  the  Level  of  Care  Assessment  Return  was 
coded  for  computer  processing  into  numerical  form,  for  both 
categorical  and  quantitative  elements,  by  the  researcher.  The 
patient's  name  was  not  used  as  they  were  identifiable  by  their 
hospital  identification  number.  The  data  were  coded  to  faci¬ 
litate  the  use  of  punch  cards  and  magnetic  tape  for  computer 
analysis.  The  code  key  developed  by  the  investigator  is  out¬ 
lined  in  Table  1. 

Card  Punching 

The  card  punching  was  carried  out  from  the  coded  data 
forms  by  a  professional  card  puncher. 


-^-MacDonell  and  others,  Timing  Studies,  p.  151.  This 
method  has  also  been  used  by  Federal  Nursing  Consultants. 

If  the  total  score  in  Section  A  (Clinical  Monitoring)  was 
45  or  over  and/or  if  the  score  in  B  (Technical  Nursing)  was 
30  or  over,  the  patient  was  categorized  into  Level  III.  If 
the  total  score  in  Section  A,  B,  C,  (Non-Technical  (Basic) 
Nursing) ,  was  a  combination  of :  A  =  10  or  less,  and  B  =  5  or 
less,  and  C  =  10  or  less,  then  the  patient  was  categorized 
into  Level  I.  The  remainder  fell  into  Level  II. 


_ 
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TABLE  1 

PUNCH  CARD  CODE  KEY 
FOR  DATA  PROCESSING 


Variable  No.  Column  Variable 


I 

1 

2 

3 

4 

5 

6 

7 

I.D.  (70  or  71) 

(up  to  5  digits) 

II 

8 

Ac  commod a  t io  n  ( 3 ) 

1 

Private 

2 

Semi-Private 

3 

Ward 

III 

9 

Sex  (2) 

1 

Male 

2 

Female 

IV 

10 

Age  ( 6 ) 

1 

Under  20  years 

2 

21  -  35  years 

3 

36  -  50  years 

4 

51  -  65  years 

5 

66  -  80  years 

6 

Over  80  years 

V 

11 

Marital  Status  (6) 

1 

Married 

2 

Single 

3 

Widowed 

4 

Divorced 

5 

Separated 

6 

Other 

VI 

12 

Attendent  Doctor  (4) 

1 

General  Practitioner 

2 

Surgical  Specialist 

3 

Medical  Specialist 

4 

Other 

VII 

13 

Type  of  Ward  (2) 

1 

Medical 

2 

Surgical 

' 
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TABLE  1-Continued 


Variable  No. 

Column 

Variable 

VIII 

14 

Specific  Ward  (8) 

1 

3E  Surgical 

2 

3W  Surgical 

3 

4E  Surgical 

4 

4W  Surgical 

5 

5E  Medical 

6 

5W  Medical 

7 

6E  Medical 

8 

6W  Medical 

IX 

15 

Surgery  Performed  (2) 

1 

Yes 

0 

No 

X 

16 

Level  of  Care  (3) 

1 

I  One 

2 

1 1  Two 

3 

III  Three 

XI 

17 

Level  II  Extended  (2)  (over  30 

0 

No  days) 

1 

Yes 

XII 

18 

Scores  A  (Clinical  Monitoring) 

19 

(up  to  3  digits) 

20 

[0-207] 

XIII 

21 

Scores  B  (Technical  Nursing) 

22 

(up  to  3  digits) 

23 

[0-149] 

XIV 

24 

Scores  C  (Non-Technical  Nursing) 

25 

(up  to  3  digits) 

26 

[0-125] 

■ 
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TABLE  1-Continued 


Variable  No. 

Column 

Variable 

XV 

Total  Scores  (9) 

1 

27 

A  -  over  10 

2 

equals  10 

3 

under  10 

1 

28 

B  -  over  5 

2 

equals  5 

3 

under  5 

1 

29 

C  -  over  10 

2 

equals  10 

3 

under  10 

XVI 

Date  of  Admission 

30-31 

Month  1-12 

32-33 

Day  1-31 

34-35 

Year  70  -  71 

XVII 

36 

Discharged  Study  Day  (2) 

1 

Yes 

0 

No 

XVIII 

37 

Days  in  Hospital  (7)  (Admission  - 

1 

Under  24  hours  Study  Date) 

2 

1-2  days 

3 

3-7  days 

4 

8-14  days  (2  weeks) 

5 

15  -  21  days  (3  weeks) 

6 

22  -  29  days  (4  weeks) 

7 

30  and  over 

XIX 

38 

Nursing  Students 

1 

Yes 

0 

No 

XX 

Number  Students 

01-10 

39 

(up  to  2  digits) 

11-15 

40 

[0-15] 
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TABLE  1 -Continued 


Variable  No. 

Column 

Variable 

XXI 

Year  Level  of  Student  (3) 

41 

1st  Year 

42 

2nd  Year 

43 

3rd  Year 

44 

1 

2 

3 


XXII 


S  amp 1 e  s 


. 
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Magnetic  Tape 

The  data  from  the  cards  were  transferred  to  magnetic 
tape  to  facilitate  repeated  and  convenient  use.  This  step  as 
well  as  the  computer  programming  for  statistical  testing  was 
carried  out  by  a  statistical  consultant.  The  computer  pro¬ 
grams  used  were:  (1)  SPSS  (Nic,  Bent  and  Hull)  Statistical 
Package  for  the  Social  Sciences;  and  (2)  DERS ,  Division  of 
Educational  Research  Services,  Computer  Program  Library, 
NONP05,  ANOVIO,  AN0V15.  Following  the  transfer  of  the  data 
to  magnetic  tape  the  data  were  processed,  and  the  presenta¬ 
tions  of  computer  results  were  in  the  form  of  tables  and 
included  citations  as  to  the  statistical  tests  used. 

PROCEDURE  FOR  ANALYSIS  OF  DATA 

The  data  analysis  includes  both  descriptive  and  in¬ 
ferential  statistical  tests.  Prior  to  data  collection,  the 
investigator  in  consultation  with  experts  in  the  field-*- 
chose  the  5  percent  (.05)  level,  of  statistical  significance. 
The  analysis  reports  up  to  10  percent  (.10)  level  of  signi¬ 
ficance,  as  it  is  felt  that  in  some  cases  this  level  may  be 
considered  appropriate  by  some  readers.  The  sequence  of 
analysis  follows  a  comparative  analysis,  by  statistical  test, 
on  the  basis  of  selected  variables,  for  each  sub-sample  and 
the  total  data-producing  sample.  It  will  be  recalled  that 
the  dependent  variable,  Levels  of  Care,  and  the  seven  inde- 

1-The  experts  included  nursing  consultants  and  a  con¬ 
sultant  in  statistical  analytical  technique. 


. 
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pendent  variables  around  which  the  hypotheses  center  are 
those  of:  sex,  age,  marital  status,  type  of  ward,  specific 
ward,  accommodation  occupied  and  nursing  students.-^  These 
variables  were  abbreviated  and  coded  for  computer  use.  The 
variable  labels  are  shown  below  in  both  their  abbreviated 
and  proper  forms.  The  "value  labels"  are  the  categorical 
breakdowns  or  the  sets  of  values  for  each  of  the  variables. 
E.g.,  these  value  labels  were  coded,  (1)  private,  (3) 
widowed,  for  computer  usage  and  the  code  numbers  as  well  as 
code  words  (names)  are  shown  in  the  tables  and  in  the  sta¬ 
tistical  analysis.  The  names  and  codes  are  as  follows: 

VARIABLE  LABELS  -  ACCOM,  ACCOMMODATION 

SEX,  SEX 
AGE,  AGE 

MARITAL,  MARITAL  STATUS 
WDTYPE ,  TYPE  OF  WARD 
WARD,  SPECIFIC  WARD 
N STUDENT ,  NURSING  STUDENTS 
LEVEL,  LEVEL  OF  CARE 

VALUE  LABELS  -  ACCOM 

(1)  PRIVATE 

(2)  SEMI-PRIVATE 

( 3 )  WARD 

SEX 

( 1 )  MALE 

( 2 )  FEMALE 

AGE 

(1)  UNDER  20  YEARS 

(2)  21  -  35  YEARS 

(3)  36  -  50  YEARS 

(4)  51  -  65  YEARS 

(5)  66  -  80  YEARS 

(6)  OVER  80  YEARS 


^The  rationale  underlying  the  choice  of  these  inde¬ 
pendent  variables  is  explicated  in  Chapter  II,  pp .  40-52. 


' 

i, 

' 

* 


. 

78 


VALUE  LABELS 


MARITAL 

(1)  MARRIED 

(2)  SINGLE 

(3)  WIDOWED 

(4)  DIVORCED 

(5)  SEPARATED 

(6)  OTHER 

WDTYPE 

(1)  MEDICAL 

(2)  SURGICAL 

WARD 

(1)  3E  SURGICAL 

(2)  3W  SURGICAL 

(3)  4E  SURGICAL 

(4)  4W  SURGICAL 

(5)  5E  MEDICAL 

(6)  5W  MEDICAL 

(7)  6E  MEDICAL 

(8)  6W  MEDICAL 

NSTUDENT 

(1)  YES 

(2)  NO 

LEVEL 

(1)  I  ONE 
( 2  )  II  TWO 

(3)  HI  THREE 


As  underlined  earlier,  the  level  of  analysis  is  inte¬ 
grally  associated  with  the  type  of  statistical  test  used.  The 
statistical  model  (i.e.,  nature  of  the  study  population  and 
the  manner  of  sampling)  and  the  measurement  required  (level 
of  analysis  presumed  to  be  attained)  specify  the  conditions 
associated  with  every  statistical  test  and  its  subsequent 
validity.  The  conditions  of  a  statistical  model  are  called 
the  "assumptions"  of  the  test.-*-  The  nature  of  parametric  and 
non-parametric  statistics  lies  in  the  assumptions  made  about 
the  data.  In  that  it  is  crucial  to  understand  these  different 
assumptions,  examples  and  comparisons  are  explicated  below. 


^Siegel,  pp.  23-26. 
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STATISTICAL  ASSUMPTIONS  UNDERLYING  THE  DATA 

The  "assumptions"-*-  underlying  a  statistical  test,  as 
was  stated  earlier,  are  the  conditions  of  the  "statistical 
model. a  statistical  test  is  not  "valid"  unless  its  charac¬ 
teristics  are  consonant  with  those  of  the  level  of  measure¬ 
ment.  Thus  the  nature  of  a  population,  sampling  methods,  and 
measurement  level  reached,  by  data  initiate  the  statistical 
techniques  to  be  used  and  most  often  we  are  not  able  to  test 
whether  the  conditions  of  the  statistical  model  are  met  and 
must  assume  they  are.^  However,  in  regards  to  the  measurement 
level  of  our  data,  there  are  specific  relationships  which  we 
can  consciously  delineate.  Nominal  data  have  no  "quantitative 
aspects"  and  should  not  be  computationally  processed,  ordinal 
data  can  be  placed  in  order  and  processed  by  the  "percentile 
system"  and  interval  data  possess  an  "arithmetic  relationship" 
and  can  be  processed  by  the  "moment  system."^  The  nominal 
scale,  which  requires  a  categorical  difference  between  two 
groups  and  equivalence  relation  within  one  group,  is  thus 

^An  "assumption"  is  considered  as  preliminary  to  a 
"Presumption,"  where  we  "presume"  the  assumptions  are  met 
when  we  are  unable  to  test. 

^Siegel,  p.  18. 

3,ibid.  ,  p.  18. 

4 David  Fox,  Fundamentals  of  Research  in  Nursing  (New 
York:  Appleton-Century-Crof ts ,  1966),  p.  72.  "Percentile  Sys¬ 
tem"  conceptualizes  only  an  ordered  distribution  whereas  the 
"Moment  System"  relates  to  system  of  focus  in  physics  with  a 
specific  distribution  and  "distance"  from  the  physical  center 
or  arithmetic  mean. 
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applicable  to  Levels  of  Care  data.  In  that  the  three  Levels 
of  Care  are  considered  to  assume  (y)  relation  to  each  other 
(i.e.,  the  Level  III  patient  is  seen  to  require  "more  care 
than"  a  Level  II  patient,  who  in  turn  requires  "more  care 
than"  a  Level  I  patient) .  Levels  of  Care  data  would  appear 
to  permit  the  rank  ordering  of  data  on  an  ordinal  scale. ^ 

The  "more  than"  relation  is  " irref lexive ,  asymmetrical,  and 
transitive."  It  is  considered  doubtful  by  the  investigator 
if  an  interval  scale,  which  requires  that  distances  between 
any  two  levels  (measures)  be  of  a  known  size  and  equidistant, 
is  achieved  by  the  Levels  of  Care  data.  In  the  latter  case, 
it  will  be  remembered  that  the  question  of  the  appropirate- 
ness  of  interval  techniques  is  one  of  the  basic  elements 
central  to  the  basic  research  question  underlying  this  study. 

The  assumptions  underlying  the  parametric  statisti¬ 
cal  models  presume  independent  observations,  normally  dis¬ 
tributed  populations,  same  or  known  ratios  variances,  measu¬ 
red  in  at  least  interval  scale,  and  for  the  F-test  the  means 
of  these  normal  homscedastic  (equal  variance)  populations 
must  be  additive  in  effect.  When  these  assumptions  are  valid, 
these  tests  (t-test,  F-test)  are  most  likely  to  reject  the 

-^The  reader  should  treat  this  not  as  a  specific  re¬ 
search  assumption  but  as  a  general  statement.  The  applicabi¬ 
lity  of  ordinal  techniques  to  the  data  in  this  study  is 
delineated  in  Chapter  IV. 

^Siegel,  p.  24.  Definition  of  these  terms  is  as 
follows:  Irref lexive :  not  true  for  any  x  that  x>x,  Asymme¬ 
trical:  if  x'py  then  y-^x ,  Transitive:  if  x>y  and  y^-z  then 

X^'Z  . 
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null  hypotheses.^ 

Non-parametric  statistical  models  are  relevant  to 
ordinal  and  nominal  data;  they  do  not  have  such  extensive 
presumptions  as  those  cited  above.  Some  require  a  "continuum 
underlying  observed  scores"  in  which  some  scores  in  the 
discrete  categories  may  be  closer  to  one  of  the  scores  than 
to  others  in  the  same  category^  (e.g.,  actual  scores  may  be 
stanines  8  and  9,  where  some  individual  scores  of  8  are 
closer  to  9  than  others) .  Although  these  tests  also  presume 
independent  samples  and  an  underlying  continuity  of  the  var¬ 
iable  under  study,  these  assumptions  are  weaker  and  fewer 
than  those  required  by  parametric  models.  The  power  of  a 
non-parametric  test  is  increased  by  increasing  the  size  of 
N  (sample)  and  probability  statements  obtained  are  "exact" 
regardless  of  the  shape  of  population  from  which  sample  is 
drawn . ^ 

The  assumptions  required  by  parametric  statistical 
models  are  not  met  by  our  data.  It  is  considered  more  appro¬ 
priate,  then,  to  use  non-parametric  statistical  techniques 
to  treat  the  Levels  of  Care  data.  When  parametric  statistical 
techniques  are  used  with  data  which  meets  only  non-parametric 
assumptions,  there  is  the  danger  of  error  in  both  probability 
statements  and  decisions  about  hypotheses.^  Again,  the  inves- 


^Siegel,  p.  19. 

^Ibid. ,  p .  19 . 

^Ibid . ,  p .  32 . 

^Ibid. ,  p.  24 . 
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tigator  would  underline  that  she  is  employing  interval 
techniques  in  order  to  compare  those  outcomes  with  techniques 
which  "meet"  the  assumptions  about  the  data  and  those  which 
probably  do  not  meet  the  assumptions. 

TECHNIQUES  APPLIED 

The  statistical  techniques  were  chosen  with  the  help 
of  a  consultant  and  were  considered  in  relation  to  their 
appropriateness  for  testing  the  hypotheses,  and  facilitating 
the  comparative  statistical  analysis  which  the  researcher 
task  required.  The  data  on  one  dependent  variable  (Level  of 
Care)  which  were  measured  were  considered  th  reach  an  ordi¬ 
nal  level,  with  an  underlying  continuum,  which  will  be  shown 
in  Chapter  IV.  --  The  interval  techniques  were  employed  to 
allow  for  comparison  of  the  findings  and  to  answer  the 
question:  Are  the  conclusions  reached  different  when  using 
nominal,  ordinal  and  interval  techniques  with  Levels  of 
Care  data? 

The  Chi  Square  test,  for  two  independent  samples,  and 
for  k  independent  samples,  as  well  as  the  Fihser's  Exact 
Probability  test,  for  2  independent  samples  of  small  size, 
were  the  nominal  statistical  techniques  employed. 

The  Kolmogorov- Smirnov  and  the  Mann-Whitney  U  tests, 
for  2  independent  samples,  as  well  as  the  Kruskal-Wallis  one 

-^For  example,  a  patient  may  be  classified  in  Level  II 
with  socres  in  A,  B,  C,  closer  to  or  further  away  from  those 
required  to  be  in  Level  III.  In  other  words,  there  is  an 
underlying  continuum  in  scores  in  A,  B,  and  C  for  numerous 
patients  in  the  same  level. 
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way  analysis  of  variance  by  ranks,  for  k  independent  samples, 
were  the  ordinal  statistical  techniques  employed.  Spearman's 
Rank  Correlation  Coefficient  (Rs)  was  calculated  to  measure 
the  association  of  the  ordered  series. 

The  interval  statistical  techniques  utilized  included 
the  t-test,  for  two  independent  samples,  and  the  F-test  one 
way  analysis  of  variance  of  means,  for  k  independent  samples. 
The  Pearson  Product  Moment  Correlation  Coefficient  (R)  was 
calculated  to  measure  the  degree  of  association  between  two 
sets  of  interval  scores. 

A  summary  of  the  statistical  techniques  used  in  this 
study  is  listed  below:-'- 

NOMINAL  LEVEL  OF  MEASUREMENT:  TECHNIQUES  APPLIED: 

1.  CHI-SQUARE  TEST  (X^) :  used  to  determine  the  significance 
of  differences  between  two  independent  samples  or  K  inde¬ 
pendent  samples  when  discrete  categories  (nominal  or 
ordinal)  constitute  the  data.  The  hypothesis  underlying 
the  test  is  that  the  groups  differ  with  respect  to  some 
characteristic  and  therefore  with  respect  to  the  relative 
frequency  with  which  group  members  fall  into  several 
categories.  If  the  probability  given  for  the  observed 
value  of  X^  for  the  observed  df  (degrees  of  freedom)  is 
equal  to  or  smaller  than  the  value  at  the  chose  level  of 
significance  (.05  level),  then  one  would  reject  the  hypo-^ 
thesis  of  difference  and  accept  the  null  hypothesis  (H0) . 

2.  FISHER  EXACT  PROBABILITY  TEST  ( FEP ) :  a  useful  technique 
for  analyzing  discrete  data  for  two  small  samples,  and/ 


-'-All  of  these  tests  are,  to  a  greater  or  lesser  ex¬ 
tent,  described  in  the  "Statistical  References"  section  of 
the  Bibliography.  All  tests  as  described  here  have  been 
evolved  on  the  basis  of  Siegel. 

2 Siegel,  pp.  104-111. 
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or  when  scores  all  fall  into  one  mutually  exclusive  cate¬ 
gory.  The  I'P"  value  is  used  to  permit  rejection  of  the  H0 
and  is  the  exact  probability  of  observed  occurrence.  The 
P  value  is  doubled  for  two-tailed  tests.1 


ORDINAL  LEVEL  OF  MEASUREMENT:  TECHNIQUES  APPLIED: 

1.  KOLMOGOROV-SMIRNOV  (K-S) :  used  to  test  whether  or  not  two 
independent  samples  are  drawn  from  the  same  population. 
"The  two-tailed  test  is  sensitive  to  any  kind  of  differen¬ 
ce  in  the  distributions  from  which  the  two  samples  were 
drawn--dif f erences  in  location,  in  dispersion,  skewness, 
(central  tendency),  etc."  The  probability  associated  with 
the  D  value--maximum  absolute  value  deviation-~may  be 
determined  by  computing  X2  and  using  the  X2  table  for 
determining  significance.2 

2.  MANN-WHITNEY  U  TEST  (M-W) :  used  to  test  whether  or  not 
two  independent  samples  are  drawn  from  the  same  population 
It  is  a  technique  based  on  ranks,  and  assumes  that  scores 
represent  a  distribution  with  an  underlying  continuity. 

The  U  score  is  converted  to  a  Z  score,  and  the  normal 
curve  is  used  to  assess  the  calculated  Z  (.05  level  1.96, 
.01  level  2.58).  This  is  a  powerful  test  and  an  excellent 
substitute  for  the  t-test  but  it  does  not  have  the  re¬ 
strictive  assumptions  of  the  t-test.2 

3.  KRU S K AL -WALL I S  ONE  WAY  ANALYSIS  OF  VARIANCE  BY  RANKS  (K-W) 
is  an  extention  of  Mann-Whitney  U  Test  which  allows 
tesing  of  K  independent  samples.  The  statistic  H  computed 
takes  the  X2  distribution  with  df  =  K-l  (number  of  groups 
minus  one).  Probability  is  associated  with  the  X2  value. 
The  H  statistic  is  comparable  to  the  F-test  statistic 
without  the  restrictive  assumptions  of  the  latter. 

4.  SPEARMAN  RANK  CORRELATION  COEFFICIENT  (Rs):  is  a  measure 
of  association  requiring  both  variables  to  be  in  at  least 
an  ordinal  scale  to  allow  individuals  or  objects  to  be 
ranked  in  ordered  series.  It  is  used  to  determine  the  re¬ 
lationship  between  X’s  and  Y's;  correlation  would  be 
perfect  if  Xi  =  Yp  for  all  i's  and,  therefore,  the  use  of 
various  differences  (dp  =  Xp  -  Yp)  is  an  indication  of 
disparity  between  two  sets  of  rankings,  (dp)2  is  employed 


Isiegel , 

pp. 

96-104. 

2Siegel , 

pp. 

127-136,  quotation  from  p. 

2 Siegel , 

pp. 

116-127. 

^Siegel , 

pp. 

184-192. 
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to  avoid  positive  and  negative  cancellation  of  the  dp's 
Significance  is  determined  by  computing  a  t  value  and 
using  t-value  tables. ^ 


INTERVAL  LEVEL  OF  MEASUREMENT:  TECHNIQUES  APPLIED: 

1.  T-TEST  (T) :  is  the  parametric  technique  usually  employed 
for  analyzing  data  from  two  independent  samples,  testing 
the  mean  of  the  sample  against  the  mean  of  the  population. 
It  requires  an  interval  scale  and  a  normally  distributed 
population  with  equal  variance  and  "significant  differen¬ 
ce"  between  the  means  is  determined  on  the  basis  of  t- 
value  tables.2 

2.  ANALYSIS  OF  VARIANCE  (ANOV)  F-test  (F) :  is  used  for 
testing  several  independent  samples,  and  requires  an 
interval  scale  as  well  as  parametric  statistical  model 
assumptions.  The  test  compares  variation  in  the  sample  to 
variation  in  the  population.  Relationship  between  the  se¬ 
lected  and  data  producing  samples  determines  the  "extent" 
of  the  representativeness  of  data-producing  sample.2 

3.  PEARSON  PRODUCT  MOMENT  CORRELATION  COEFFICIENT  (R) :  is 
used  as  a  measure  of  the  "degree"  of  relationship  between 
two  sets  of  scores,  a  sample  score  and  the  population 
score.  It  assumes  that  scores  are  from  a  "bivariate  nor¬ 
mal  distribution,"  and  represent  at  least  an  equal- 
interval  scale.  The  coefficient  is  computed  and  tests 

of  significance  of  R  at  the  stated  level  of  probability 
determine  whether  association  exists  in  the  population 
from  which  a  sample  was  drawn. ^ 

MATHEMATICAL  PROPERTIES  OF  STATISTICAL  TESTS 
In  that  there  are  mathematical  properties  which  are 
considered  important  in  evaluating  the  usefulness  of  a 
statistical  test,  the  investigator  elected  to  provide  a  brief 


-^-Siegel,  pp .  203-213. 


2Ibid. , 

pp. 

19-20,  28, 

62,  96. 

2Ibid. , 

pp. 

19-20,  28, 

160,  174 

4lbid . , 

pp. 

195-196. 
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explanation  of  these  properties."*" 

The  level  of  significance  of  a  statistical  test  (cC) 
designates  the  level  of  probability  (.05  level)  that  is 
considered  appropriate  to  warrant  support  of  the  hypothesis 
being  tested,  and  is  the  procedure  on  which  decisions  are 
based.  We  are  testing  the  null  hypotheses  of  "no  difference" 
designated  by  symbols,  (H0:l  to  Ho:10),  and  thus  what  we  are 
interested  in  is  the  ability  to  reject  these  hypotheses  in 
favor  of  the  alternative  hypotheses  designated  by  symbols, 
(H:x  to  H:1q) .* 2 

TYPE  I  AND  TYPE  II  ERROR 

The  "decision  rules"  established  by  the  significance 
level  (aC)  in  statistical  tests  are  "at  most  equal  to  the 
probability  of  making  an  error."2  If  H0  is  rejected  when  in 
fact  H0  is  true  (i.e.,  accepting  an  hypothesis  of  difference 
when  in  fact  there  is  no  difference) ,  the  case  is  known  as  a 
Type  I  error.  Thus,  the  probability  of  making  a  Type  I  error 
is  controlled  by  the  significance  level  ( c< O  .  This  means  our 
established  level  of  significance  (.05  level)  indicates  there 

•^-Further  details  are  available  in  the  texts  listed 
under  the  heading  "Statistical  References,"  in  the  Biblio¬ 
graphy. 

2The  hypotheses  are  stated  in  the  positive  or  alter¬ 
native  form  in  Chapter  I  and  the  null  form  for  testing  in 
this  chapter. 

2B.  J.  Winer,  Statistical  Principles  in  Experimental 
Design  (New  York:  McGraw-Hill  Book  Company,  1962),  p.  10. 
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is  a  5  percent  chance  of  making  a  Type  I  error.  The  opposite 
kind  of  erroneous  decision  is  accepting  II0  when  in  fact  H0 
is  false,  (accepting  an  hypothesis  of  no  difference  when 
in  fact  there  is  a  difference)  and  is  known  as  a  Type  II 
error.-*-  Again,  the  probability  of  making  a  type  II  error 
represented  by  p  "is  inversely  related  to  cC,  where  a  de¬ 
crease  in  will  increase  p  for  any  given  N."  In  order  to 
reduce  the  possibility  of  both  types  of  errors,  the  N  must 
be  increased. ^  The  two  types  of  errors  are  not  independent 
and  Type  II  error  is  controlled  indirectly  by  the  research 
design,  where  the  most  costly  error  would  be  a  Type  I  error. ^ 

POWER  EFFICIENCY  OF  STATISTICAL  TESTS 

The  "power"  of  a  test  is  the  "probability  of  re¬ 
jecting  a  false  hypothesis  and  is  equal  to  1--3.  "4  Power  is 
dependent  upon  the  divergance  between  the  hypothesized  and 
true  condition,  the  size  of  <?C,  the  establishment  of  the 
rejection  region,  and  the  sizes  of  the  samples  used  in  the 
test. 5  The  power-efficiency  is  an  abstraction  pertaining  to 

-*-David  J.  Fox,  Fundamentals,  of  Research  in  Nursing 
(New  York:  Appleton  Century  Crofts,  1966),  p.  135. 

^Siegel,  p.  9. 

^Winer,  p.  11. 

4 James  V.  Bradley,  Distribution -Free  Statistical 
Tests  (Englewood  Cliffs,  New  Jersey:  Prentice-Hall  Inc., 
1968),  p.  56.  ("where  \X  is  the  probability  of  committing 
a  Type  II  error) .  ' 

5 ibid . ,  p .  56 . 
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the  "amount  of  increase  in  sample  size  necessary  to  make 
test  B  as  powerful  as  test  A.  Or,  put  another  way,  "compa¬ 
ring  the  power  of  one  test  with  that  of  a  second  test  which 
acts  as  a  standard  and  most  often  is  the  most  powerful  test 
for  the  conditions  under  which  the  comparisons  are  made"  (and, 
clearly,  when  both  statistics  test  the  same  null  hypothesis).^ 
A  power-efficiency,  when  delineated  for  a  statistical  test, 
is  given  in  percent  and  compared  to  the  more  powerful  test 
known  of  its  type.  The  notion  of  power  is  aimless  in  rela¬ 
tion  to  the  X ^  test  for  nominal  data,  in  as  much  as  it  is 
used  either  when  no  alternatives  exists  or  in  order  to  dis¬ 
cern  relationships . ^  The  K-S,  when  compared  to  the  t-test, 
has  a  power  efficiency  of  about  96  percent  for  small  samples 
which  tends  to  decrease  slightly  as  sample  size  increases. 5 

■^Siegel,  p.  20. 

^■Bradley,  p.  57. 

^Siegel,  p.  21.  The  formula  for  test  B  when  A  is  the 
most  powerful  known  test  of  its  type  is:  Power-Efficiency  of 
Test  B  =  (100)  Na  percent  where  Na  =  is  the  sample  size  for 

Nb 

Test  A,  and  Nb  =  is  the  sample  size  for  Test  B.  Example:  Test 
A,  N  =  20  cases^gTest  B,  N  =  25.  Power  Efficiency  of  B  is  80 
percent,  100  (  ™)  which  means  that  in  order  to  equate  the 
power  of  test  A  and  B  we  need  to  draw  10  cases  of  B  for 

every  8  cases  of  A. 

^Siegel,  p.  110. 

^ Ibid . ,  p .  136. 
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The  M-W  when  compared  to  the  t-test  has  a  power-efficiency 
close  to  95  percent,  and  it  approaches  95.5  percent  as  N 
increases.-*-  The  K-W,  compared  with  the  F-test,  has  a  power- 
efficiency  of  95.5  percent.* 2  It  should  be  remembered  that 
the  statistical  model  is  germane  to  this  discussion  in  that 
"in  order  to  avoid  having  to  make  some  of  the  statistical 
assumptions  of  the  parametric  tests,"  we  can  choose  a  diffe¬ 
rent  test  with  a  larger  N  and  retain  equivalent  power  to 
reject  HQ. 

RESEARCH  HYPOTHESES3 

The  "null  hypothesis"  is  a  hypothesis  of  no  differen¬ 
ce  usually  formulated  for  the  express  purpose  of  being 
rejected  in  order  that  the  alternative  form  may  be  accepted. 

The  research  hypotheses  for  this  study,  stated  in 
null  form,  are  as  follows: 

H0 : 1  There  is  no  difference  in  the  assignment^  to 
Levels  of  Care  on  the  basis  of  the  sex  of  the 
patient . 

H0 : 2  The  assignment  to  Levels  of  Care  on  medical 
nursing  units  is  not  different  from  that  on 

-*-Ibid .  ,  p.  12  6.  Where  K-S  is  more  powerful  for  small 
samples,  the  M-W  is  more  powerful  for  larger  samples. 

2Siegel,  p.  193. 

3The  hypotheses  now  stated  in  the  null  form  HQ  have 
been  stated  in  alternative  form  Hp  in  Chapter  I. 

^Assignment  refers  to  number  of  patients  in  each 
level  and  not  individual  assignment  to  a  level  which  is  an 
objective  assessment. 


. 
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surgical  nursing  units. 

There  is  no  difference  in  the  assignment  to 
Levels  of  Care  among  medical  nursing  units. 
There  is  no  difference  in  the  assignment  to 
Levels  of  Care  among  surgical  nursing  units. 
There  is  no  difference  in  the  assignment  to 
Level  of  Care  on  the  basis  of  nursing  units 
which  have  nursing  students  and  those  that 
do  not. 

There  is  no  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  types  of 
accommodation  occupied  by  patients. 

There  is  no  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  the  age  of 
patients . 

There  is  no  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  the  marital 
status  of  patients. 

There  is  no  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  marital  status 
and  sex  of  patients. 

There  is  no  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  marital  status, 
age,  and  sex  of  patients. 
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GUIDE  FOR  USE  OF  THE  TABLES 
The  objective  of  this  portion  is  to  acquaint  the 
reader  with  the  structure  of  the  tables  in  the  Appendices 
in  relation  to  each  of  the  statistical  tests  applied.  The 
explanations  of  the  tables  are  sequenced  in  terms  of  levels 
of  measurement  (nominal,  ordinal  and  interval).  The  ability 
to  grasp  and  interpret  the  findings  presented  in  the  format 
of  the  tables  illustrated  here  is  important  if  the  reader 
is  to  make  maximum  use  of  similar  types  of  tables  included 
in  the  Appendices.  As  an  aid  to  interpretation  of  the  data, 
crucial  sections  of  the  major  tables  are  reproduced  and 
discussed;  a  brief  explanation  as  to  how  to  relate  the 
different  tables  for  the  same  independent  variables  is  then 
given . 


. 
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THE  TABLES :  ILLUSTRATIONS 


NOMINAL 


EXAMPLE  1  =  CHI  SQUARE  I2. 


Tablea 

COUNT 

I 

LEVEL 

ROW  PCT 

I 

I  ONE  II  TWO 

III  THREE 

ROW  TOTAL 

COL  PCT 

I 

TOT  PCT 

I 

1.00  2.00 

3.00 

AGE 

1.00 

Under  20 

years 

2 . 00 

124 

21-35 

years 

15.7 

36-50 

3.00 

years 

1293 

70. 9k 
22. 11 

182c 

23. 0d 

16. 3m 

4.00 

51-65 

years 

5.00 

66-80 

years 

6.00 

Over  80 

years 

COLUMN  TOTAL 

92  5  83e 

116 

7919 

11.6  73. 7f 

14.7 

100h 

CHI  SQUARE  =  19.57820 

WITH  10  DEGREES 

OF  FREEDOM-*- . 

aThe  table  numbers  and  titles  are  the  first  items 
cited.  EV  or  File  indicates  the  specific  investigator  and 
is  followed  by  First,  Second,  Third  or  Total  which  pertains 
to  the  three  sub-samples  and  the  total  data-producing  sam¬ 
ple.  The  specific  table  heading  follows  starting  with  the 
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independent  variable,  (X) ,  by  the  dependent  variable  (Y) 
and  reads  "AGE,  BY  LEVEL  OF  CARE."  The  data  from  which 
this  example  was  drawn  is  fully  presented  under  Table  52 
in  Appendix  A,  p.245.  On  the  left  side  of  the  table  is 
the  column  representing  the  independent  variable  in  ques¬ 
tion,  in  this  example  the  "age"  of  the  patient.  In  this 
case,  the  independent  variable  is  broken  down  into  five  cate¬ 
gories,  one  in  each  row,  e.g.,  Row  1.00:  patients  under  20 
years,  Row  2.00:  patients  21-35  years,  etc.  In  the  three 
column  titles  along  the  top  of  the  table,  the  dependent 
variable,  "Level,"  indicates  the  Level  of  Care  Assessment 
classification.  E.g.,  15  patients  in  Row  2.00  (21-35  years) 
were  classified  into  Level  I;  this  represents  18.1  percent 
of  all  the  patients  in  that  age  category,  35.9  percent  of 
all  the  patients  in  Level  I,  and  4.2  percent  of  the  total 
number  of  patients  studied.  A  guide  to  the  sequence  of 
reading  the  data  in  each  cell  is  given  in  the  upper  left 
hand  corner.  Count  =  number  of  patients;  Row  Pet  =  the 
percentage  of  the  Row  Total;  Col  Pet  =  the  percentage  of 
the  Column  Total;  and  Tot  Pet  =  the  percentage  of  the  total. 

At  the  bottom  of  each  table  is  the  Chi-square  (X^)  value 
and  the  number  of  degrees  of  freedom.  The  X^  value  is 
compared  with  values  in  "Table  of  Critical  Values  of  chi- 
square;  and  probability  under  H0  (null  hypothesis)  that 
value  is  greater  than  or  equal  to  the  critical  value  in  the 
table  is  determined,  at  a  chosen  level  of  significance, 
example:  df  -.10  .05  .02  .01  .001 

10  15.99  18.31  21.16  23.21  29.59 

The  above  excerpt  is  taken  from  Table  14  of  Akrin  and  Colton, 
Tables  for  Statisticians  2nd  Edition,  Barnes  and  Noble,  Inc., 
New  York,  p~.  12  6.  Thus,  for  our  example,  the  Chi-square  value 
of  19.5  8  is  between  the  value's  required  for  the  .05  and  .02 
levels  of  significance,  indicating  that  it  lies  between  the 
5  and  2  percent  level  of  significance,  when  the  null  hypo¬ 
thesis  H0  of  no  difference  is  rejected  and  one  would  accept 
the  alternative  hypothesis  Hg  of  a  difference  in  the  dependent 
variable  "Level"  related  to  the  independent  variable  "Age"  of 
the  patients.  Fisher's  Exact  test  value  is  given  when  it  is 
appropriate  (two  samples  small  in  size)  and  this  value  is  the 
exact  probability,  e.g.,  .05  or  .10. 

^Denotes  the  age  category  of  patients. 

cThe  number  of  patients  in  that  age  category. 

^The  percentage  of  patients  in  that  age  category. 

eThe  number  of  patients  in  any  column,  in  the  case 
in  Level  II. 

^The  percentage  of  patients  in  any  column,  e.g., 

Level  II. 


' 
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dThe  total  number  of  patients  studied. 

^The  percentage  of  patients  studied  is  rounded 

to  100%. 


1The  Chi-Square  value  and  degrees  of  freedom  for 
the  table,  or  the  test  value  most  appropriate  for  samples. 

^Each  cell  in  the  table  gives  four  points  concerning 
patients  studied.  Studied:  The  number  of  patients  in  that 
category,  the  row  percent,  column  percent  and  total  percent. 
In  this  case,  "j"  denotes  the  number  of  patients  in  "age" 
category  and  "level"  classification.  E.g.,  129  patients  in 
age  category  of  36-50  years  are  in  Level  of  Care  II.  The 
other  three  points  are  listed  in  footnotes  k  through  m. 

^The  number  (129)  represents  70.9  percent  of  the 
Row  Total  (182)  patients  in  age  category  3.00. 

^22.1  percent  of  the  column  total  (583),  e.g., 

129  patients  in  category  3.00  are  22.1  percent  of  all  the 
patients  in  Level  of  Care  II. 

mThese  patients  (129)  are  16.3  percent  of  all  the 
patients  studied  (791) . 
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ORDINAL 


EXAMPLE  2  =  KOLMOGOROV- SMIRNOV. 


Tablea 


TOTAL  SEXb  (1  =  M,  2  =  F)  K-S^ 


NUMBER  OF  OBSERVATIONS  =  791d 
NUMBER  OF  ITEMS  =  le 
NUMBER  OF  RESPONSE  CATEGORIES  =  3f 
NUMBER  OF  GROUPS  =  2 


FORMAT  OF  DATA 

(15  X  .FI 

Eh 

• 

o 

II 

.  11) 

ITEM 

MEANS 

S.D. 

1 

1.95 

0.53 

1 

2.10 

0.48 

FREQUENCY! 

1  1 

64 

276 

46 

1  2 

28 

307 

70 

ITEM  1  FOR  GROUP  1  and 
CHI  SQUARE  =  7 . 3  8  72  8ra 


GROUP  2  DMAX  =  0.0973  NIk-386 

N21=405 


aThe  data  from  which  this  example  is  drawn  is  presen¬ 
ted  in  full  under  Table  65,  "Total  Sex,  K-S , "  Appendix  B, 
p.  259. 


bThe  independent  variable:  1  =  male,  2  =  female. 

CK-S  =  Kolmogorov  Smirnov,  i.e.,  name  of  the  statis¬ 
tical  test  being  applied. 

dTotal  number  of  patients  studied. 

eDependent  Variable,  Levels  of  Care. 

f Denotes  the  three  Levels  of  Care. 

dMean  of  Item  1,  Levels  of  Care  for  the  breakdown  of 
the  two  samples,  with  the  one  denoted  as  1  in  this  case  males 
first  and  2  in  this  case  females  underneath. 

^Standard  deviation  of  Item  1,  Levels  of  Care  for  the 
same  breakdown  as  (g)  . 


■ 


* 


' 


96 


-^Frequency  =  the  number  of  patients  in  each  of  the 
three  Levels  of  Care,  e.g.,  (64)  males  in  Level  I  and  (28) 
females . 


4 DMAX  =  maximum  absolute  value  of  the  differences 
between  the  two  samples  cumulative  distribution. 

k-Nl  =  number  in  group  1  of  the  independent  sample, 
e.g.,  386  male  patients. 

XN2  =  number  in  group  2  of  the  independent  sample, 
e.g.,  405  female  patients. 

mChi-square  value  which  shows  the  probability  asso¬ 
ciated  with  the  observed  value  of  DMAX  and  then  you  use  the 
table  to  determine  level  of  significance.  The  chi-square 
value  ()(2  for  K-S  is  always  considered  to  have  2  degrees 
of  freedom  for  the  K-S  test.  Degrees  of  freedom  are  computed 
by  (r-1)  (c-1)  where  r  =  rows,  c  =  columns.  Since  the  test 

is  for  two  independent  samples,  males  and  females,  r  =  2, 
(2-1)  -  1,  and  our  dependent  variable,  "Levels,"  has  three 
categories,  C  =  3,  (3-1)  =  2.  Therefore,  the  degrees  of  free¬ 
dom  (df)  equal  2.  The  critical  values  of  chi-square  with  2 
df  are:  .10  .05  .02  .01  .001 

4.60  5.99  7.82  9.21  13.82 

The  above  2df  excerpt  is  taken  from  Table  C,  S.  Siegel,  p. 
249.  The  )(2  value  of  7.39  is  between  the  critical  values  at 
the  5  and  2  percent  levels  of  significance  and  therefore 
allows  for  the  rejection  of  the  Ho  (null  hypothesis)  of  no 
difference . 
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EXAMPLE  3  =  MANN -WHITNEY  U-TEST. 


Table  a 


FIRST  SEXb  ( 1  =  F ,  2  =  M)  M-Wc 

NO.  OF  FORMAT  CARDS  =  ld 
NO.  OF  OBSERVATIONS  =  267e 
NO.  OF  INPUT  VARIABLES  =  lf 
TOTAL  NO.  OF  VARIABLES  =  1U 

SPECIFICATIONS  FOR  THIS  PROBLEM 
NO  RANK  CORRELATIONS 

MANN-WHITNEY  U-TEST  BETWEEN  SUCCESSIVE  GROUPS  - 
SMALLER  GROUP  FIRST 
NO  COEFFICIENT  OF  CONCORDANCE 
DATA  IS  UN RANKED 
DATA  INPUT  FROM  CARDS 
(15x,  F1.0) 

NO.  IN  GROUP  1  =  1 33h  NO.  IN  GROUP  2  =  134* 1 

MANN-WHITNEY  U's  and  NORMAL  DEVIATES  ' POS '  INDICATES 
THE  GROUP  HAVING  THE  HIGHER  RANKS 

VARIABLE 3  Uk  Z1  POSm 

1  6754.500  -4.254  1 


aThe  data  from  which  this  table  is  drawn  is  presented 
in  full  under  Table  68,  "First  Sex,  M-W"  Appendix  B,  p.  264. 

bThe  independent  variable,  in  this  case,  sex,  where 

1  =  female,  2  =  male. 

CM-W  =  Mann-Whitney ,  abbreviated  name  of  the  test. 
dThe  number  of  cards  used  to  program  the  test, 
eTotal  number  of  patients  studied. 

^Dependent  variable  1,  Levels  of  Care. 

^Denotes  the  number  of  independent  variables. 

^Number  of  female  patients  =  133  (1  =  F). 
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1Number  of  male  patients  =  134  (2  =  M) . 

j Variable  1  =  dependent  variable. 

^The  value  of  U  (determined  by  applying  the  formula: 
[U  =  (npXn2)  +  ni  (nl+1) /2-Rg] ,  where  ng  =  Group  1,  r\2  = 

Group  2,  Rg  =  sum  of  ranks  (assigned  to  group  whose  sample 
size  is  ng) .  R2  =  (sum  of  ranks  to  group  whose  sample  size 
is  n.2)  .  (Siegel,  p.  120). 

■^When  U  is  known  the  value  of  Z  is  determined  by  sub¬ 
stituting  in  formula  (Siegel,  p.  123): 


Z  =  U  -  nl  n2 
2 

(ni )  (n2 )  (ni+n2+l) 

12 

When  n2  20,  the  probability  associated  with  U  is  determined 
by  computing  Z  and  using  "Table  of  Probabilities  Associated 
with  Values  as  Extreme  as  observed  values  of  Z  in  the  Normal 
Distribution."  Thus  in  this  example  Z  =  -4.254.  To  use  the 
table  (which  gives  one-tailed  probabilities,  to  be  doubled 
for  two-tailed)  the  left  hand  column  gives  values  of  Z  to 
one  decimal  place  and  the  top  row  gives  various  values  to 
second  decimal  place.  (Siegel,  p.  247).  The  largest  number 
is  4.00  and  therefore  p  =  .00003  (.00006  for  two-tailed). 

m,Pos 1  indicates  group  having  higher  ranks;  Group 
1  =  female  patients. 
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EXAMPLE  4  =  KRUSKAL-WALLIS  ONE  WAY  ANALYSIS  OF  VARIANCE  BY 

RANKS 


Table  a 


SECOND  MEDICAL  WARDS  ONLY , b  SPECIFIC  WARD  (5-8)  K-WC 

NUMBER  OF  FORMAT  CARDS  =  1 

NUMBER  OF  OBSERVATIONS  -  12 7d 
NUMBER  OF  INPUT  VARIABLES  =  le 
TOTAL  NO.  OF  VARIABLES  =  1 
SPECIFICATIONS  FOR  THIS  PROBLEM 
NO  RANK  CORRELATIONS 

KRUSKAL-WALLIS  ANALYSIS  BETWEEN  SUCCESSIVE  GROUPS 
NO  COEFFICIENT  OF  CONCORDANCE 
DATA  IS  UN RANKED 
DATA  INPUT  FROM  CARDS 
( 1 5X,  FI . 0 ) 

r 

NUMBER  OF  GROUPS  =  4r 

GROUP  NUMBER  1234 
NO.  IN  GROUP  29.  31.  35.  32. 

KRUSKAL-WALLIS  ANALYSIS  OF  VARIANCE 

VARIABLE  Hg  DFh  SUMS  OF  RANKS1 

1  1.562  3.00  1977.50  1940.50  2149.00  2061.00 


aThe  data  from  which  this  table  is  drawn  is  presented 
in  full  under  Table  89,  "Second,  Medical  Wards ,  K-W"  Appen¬ 
dix  B,  p.  283. 

^The  independent  variable,  Medical  Wards  only. 
Specific  Wards  (5)  to  (8)  are  shown  in  the  list  of  Value 
Labels  for  Ward  (nursing  unit),  p. 

CK-W  =  Kruskal-Wallis ,  abbreviated  name  of  the  test. 

dTotal  number  of  patients  studied. 

eDependent  variable. 1,  Levels  of  Care. 

^Number  of  Medical  Wards  4 ,  the  number  of  patients 
on  each  ward  listed  for  each  group  1  to  4 . 


' 
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^Computed  value  of  the  H  statistic  used  in  the  K-W 
test  and  defined  (Siegel,  p.  185)  by  formula: 

K 

H  =  12  \  R-;  ^  -  3  (N+l)  where  K  =  number 

N  (N+l)  nj 

of  samples  (4),  nj  -  number  of  cases  (29)  in  jth  sample 
(Siegel,  p.  249),  (^£_nj)N  =  number  of  cases  in  all  samples  rk 

combined  12  7,  Rj  =  sum  of  ranks  in  jth  sample  1977.50,  K  = .  2- 
sum  of  all  of  the  ranks^directs  one  to  sum  over  the  K  J 

samples,  j  =  1).  H  is  distributed  as  chi-square  with  df  = 

K-l  where  nj=5  and  the  probability  associated  may  be  deter¬ 
mined  by  reference  to  "Table  of  Critical  Values  of  Chi- 
square  .  " 


^Degrees  of  freedom  for  use  in  determining  the  level 
of  significance:  df  =  K-l  (4-1)  =  3. 

1Sums  of  ranks.  Each  of  the  N  observations  are  re¬ 
placed  by  ranks  and  the  sum  of  the  ranks  in  each  column  is 
determined.  The  K-W  test  determines  whether  these  sums  of 
ranks  are  from  the  same  population  in  order  to  reject  H0 
at  the  level  of  significance  for  the  H  statistics  (Siegel, 
p.  185) . 


-iv:!.. 
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EXAMPLE  5  =  SPEARMAN  RANK  CORRELATION  COEFFICIENT  Rg  (rho) 


Tablea 


EV  TOTAL  SPEARMAN  RHOb  MEDICAL  WARDS  ONLYG  ( 1=LEVEL  OF 

CARE, 

2=NSTUDENT)d 

NUMBER  OF  FORMAT  CARDS  =  1 

NUMBER  OF  OBSERVATIONS  =  3  8  9G 

NUMBER  OF  INPUT  VARIABLES  =  2 
TOTAL  NO.  OF  VARIABLES  =  2f 
SPECIFICATIONS  FOR  THIS  PROBLEM 
SPEARMAN  RANK  CORRELATIONS 
NO  TESTS  OF  SIGNIFICANCE 
NO  COEFFICIENT  OF  CONCORDANCE 
DATA  IS  UNRANKED 
DATA  INPUT  FROM  CARDS 
( 15X,  FI. 0,T38,F1. 0) 

K 

KS PE ARMAN  RHOS  (BELOW  DIAGONAL)  AND  T- RATIOS  (ABOVE 

DIAGONAL) 

K  12 

J 

1  1. 525002** 

2  90. 077288 

DEGREES  OF  FREEDOM  =  3  87^ 


aThe  data  from  which  this  table  is  drawn  is  presented 
in  full  under  Table  111,  "Total,  Spearman  RHO"  Appendix  B, 
p.  305. 


^Abbreviated  name  of  the  test.  Rs  and  RHO  are  used 
interchangeably  for  this  statistic  (see  Siegel,  pp.  202- 
213).  In  Chapter  III,  we  use  the  Rs  representation. 

cThe  sample  to  be  correlated:  Medical  wards. 

dThe  variables  for  which  relation  is  to  be  establi¬ 
shed.  1  =  Level  of  Care,  2  =  NStudents.  This  test  will 
establish  the  relationship  between  Levels  of  Care,  on  medical 
wards  only,  with  nursing  students  and  those  without  nursing 
students . 

eTotal  number  of  patients  studied. 


. 


. 
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f 


Number 


of 


variables 


to  be  ranked  and  correlated. 


dThe  Rs  or  RHO  value,  i.e.,  the  correlation  between 
variables  1  and  2. 


^The 

by  formula: 


t  value  associated  with  the 
t  =  r«  /  N~- 2 


Rs  value  determined 


/ 


rs2 


for  N  =  10,  with  df  =  N-2  (N= 


1  - 

number  of  observations) .  The  significance  of  the  t 
determined  by  use  of  a  table  of  Critical  Values  of 
p.  212).  In  this  example  t  =  1.525002  dfoop  =  .05 
(1.960)  . 


value  is 
t  (Siegel, 
level 


^-Degrees  of  freedom  N-2  (389-2)  =  387  computed  for 
use  with  the  t  tables.  However,  after  df  =  120  the  table 
has  df  =y  [387  ]  . 
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EXAMPLE  6  =  THE  t-TEST 


Tablea 


EV  TOTAL  SEXC  (1=M,2=F)  T-TESTd 

NUMBER  OF  FORMAT  CARDS  =  1 

NUMBER  OF  VARIABLES  =  ie 

NO. OF  OBSERVATIONS  IN  GROUP  1  =  386f 
NO.  OF  OBSERVATIONS  IN  GROUP  2=  405 
(15X,F1. 0) 

MEANS -TOTALS 

1 

1  2.030 

STANDARD  DEVIATIONS -TOTAL*1 

1 

1  0.512 

CO  RRELAT  IONS -TOTAL  *- 

1 

1  1.000 

T- TESTS 

VARIABLE  XBAR1  XBAR2  SDEVl  SDEV2  DFi  Tk  P-ONE 

TAIL1 

1  1.95  2.10  0.53  0.48  789.  -4.169  0.0000170 

P-TWO 

TAILm 

0.0000340 

F  TEST-DIFFERENCES  BETWEEN  VARIANCES11 
VARIABLE  VAR1  VAR2  DF1  DF2  F  P -NON DIRECTIONAL 

1  0.28  0.23  385.  404.  1.223  0.0456479 

WELCH  T  PRIME  APPROXIMATION  ON  VARIABLES*1 
VARIABLE  D.F.  T  PRIME  P-ONE  TAIL  P-TWO  TAIL 
1  772. 05  4.16  0.0000  0.0000 


aThe  data  from  which  this  table  is  drawn  is  presented 
under  Table  124"Total  Sex,  T-Test"  Appendix  C,  p.  319. 
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^The  Welch  T  Prime  Approximation  on  Variables  is 
included  as  printed  by  computer  but  was  not  referred  to 
for  this  study. 

cThe  independent  variable,  (1=F,  2=M)  . 

^The  name  of  the  test:  T-Test. 

eThe  dependent  variable,  Levels  of  Care  Variable  1. 

^Group  1  =  female  patients  (386)  ,  Group  2  =  male 
patients  (405) . 

9 Me  an  of  791  patients  (total)  for  Dependent  Varia¬ 
ble  1. 

^Standard  deviation  of  791  patients  (total)  for 
Variable  1. 

-’■Correlations  between  Levels  of  Care  for  791  patient 

(total) . 


3df  =  degrees  of  freedom  (N  -  2)  where  N  =  number 
of  patients  studied  (total) . 

k-T  value  computed  (-4.169). 

-^-P-One  tail  is  the  level  of  significance  for  the  one 
tailed  test  of  the  t  value. 

mP-Two  tail  is  the  significance  level  for  the  two- 
tailed  test  of  the  t  value. 

nF-test  computed  and  the  P-NONDIRECTIONAL  is  the 
significance  level  of  the  F  value.  This  is  included  as  it 
computed  and  it  shows  the  representativeness  of  data  pro¬ 
ducing  sample. 


■ 


' 
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EXAMPLE  7  =  ANOVA,  F-TEST 


Tablea 


NUMBER  OF  VARIABLES  lb 

NUMBER  OF  GROUPS  3C 

NUMBER  OF  FORMAT  CARDS  1 


NUMBER 

OF  INDIVIDUALS 

IN  EACH 

CELL:d 

2  67 

260 

264 

(15X.F1 

.  0) 

Variable  1 

Group 

Number 

Meane 

Variance^  S.D.9 

1 

267 

2.1348 

0.2825 

0.5315 

2 

260 

3 

264 

Total 

791 

2.0303 

0.2620 

0.5119 

HOMOGENEITY  OF 

VARIANCE  TEST 

CHISQh  =  2 

PROBABILITY1^  0.3632 


ANALYSIS  OF 

1  VARIANCE 

Source 

SS 

MS 

DF  F9  Pk 

Groups 

0. 447E01 

2.23 

2  8.68  0.00017 

Error 

0. 202E03 

0.26 

788 

NEWMAN-KEULS  COMPARISON  BETWEEN  ORDERED  MEANS1 

1 

2  3 

MEANS 

2.135 

1.988  1.966 

3  1.966 

0.169 

0.023  0.0 

2  1.988 

0.146 

0.0 

1  2.135 

0.0 

R 

3 

2 

The 

Multiplier 

is  0 . 03124m 

See 

Winer,  page 

102 

Consult  Table  B4 ,  p.  648  in  Winer 


aThe  data  from  which  this  table  is  drawn  is  presented 
under  Table  142"Levels  of  Care  by  Sample"  in  Appendix  E,  p. 
337.  This  table  was  chosen  specifically  because  in  the  expla¬ 
nation,  the  tests  for  sample  homogeneity  can  be  pointed  out, 
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equal  valiance  _is  assumed  by  ANOVA.  Our  sample  is  not 
presumed  to  be  homogeneous  in  nature,  but  rather  hetero¬ 
geneous,  with  different  patterns  in  Levels  of  Care.  However, 
in  the  use  of  the  selected  variables  X,  a  significant  rela¬ 
tionship  between  sample  means  for  X  is  desirable. 

bThe  dependent  variable  "Level  of  Care"  Y. 

cThe  independent  variables,  three  samples  X. 

^The  number  of  observations  for  each  sample  starting 
from  the  left,  e.g.,  Sample  1  =  267  patients. 


eThe  mean  for  each  sample  of  the  Level  of  Care 
variable:  e.g.,  the  mean  for  Sample  1  is  2.1348. 

^Variance  for  each  sample  for  the  variable  (Level  of 
Care):  e.g.,  the  variance  for  Sample  1  is  0.2825. 

^Standard  Deviation  from  the  mean  for  each  sample 
for  the  Level  of  Care  variable:  e.g.,  S.D.  for  sample  1  = 
0.5315. 

^Homogeneity  of  variance,  Chi-square  Test,  (X^)  is  the 
test  for  relationship  of  variance  about  the  mean  for  the 
three  samples. 

Probability  of  the  X^  value  or  level  of  significance. 

^Computation  of  the  F-value  8.68,  2df. 

Probability  or  significance  of  the  F-test  p  =  .00017 
(which  is  very  significant) .  Significance  on  this  H0  indica¬ 
tes  the  means  differ. 


1-Newman-Keuls  is  the  test  used  to  determine  the 
significance  of  relationship  between  two  samples. 


mThis  figure  is  used  to  compute  the  significance 
levels  of  the  computed  values  for  the  above  test.  The  multi¬ 
plier  is  0.03124  in  this  case.  The  computer  print-out  indi¬ 
cates  that  further  explanation  is  supplied  in  Winer,  p.  102, 
and  that  the  significance  table  to  be  consulted  is  cited  in 
Winer,  p.  648.  Newman-Keuls  comparison  between  ordered  means 
was  very  important  when  considering  the  uniform  distribution 
of  Levels  of  Care  between  the  three  samples: 


Level 

7  8  8df  .  95  3.31  2.77 

_ _ .  99  4.12  3.64 

r  3  steps 

2  steps 


0.12870 

°r.10240 

(xx-x3) 


The  multiplier  was  .03124,  and  thus  for 


2 

0.11371 
0j_0  8  6453 
(x2-x3) 


- 

' 
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r_=  3  .05  3.31  x  0.03124  =  .1035  r_=  2  .05 

(X1-X3)  .01  4.21  x  0.03124  =  .129,  and  for  (X2-X3)  .01 

2.77  x  0.03124  =  0.0865 

3.64  x  0.03124  =  0.1137.  From  the  figures  in  our  table  and 
those  provided  above  the  significance  levels  between  the 
three  samples  were  Levels  Samples 

I  2  3 

***  N.S. 

*  *  * 


3 

2 

1 


Steps  3  2 

***  Indicates  very  significant,  N.S.  =  Not  significant.  This 
test  shows  a  significant  difference  beyond  the  1  percent  level 
between  the  means  of  samples  2  and  1,  and  3  and  1  but  no 
difference  at  5  percent  level  between  samples  2  and  3. 


- 
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EXAMPLE  8  =  PEARSON  PRODUCT  MOMENT  CORRELATION  COEFFICIENT  R 


Table3, 


EV  TOTAL  PEARSON  Rb  (l=SEX,  2= AGE ,  3= WARD  TYPE ,  4=LEVEL 

OF  CARE ,  5=NSTUDENT)C 

NUMBER  OF  INDIVIDUALS  =  791^ 

NO.  OF  VARIABLES  INPUT  =  5e 
NO  OF  VARIABLES  GENERATED  =  0 
TOTAL  NO.  OF  VARIABLES  =  5e 

NFMT  =  1  IDKR20  =  0  IPRB  =  1 

INPUT  FORMAT  CARD(S) 

(8X/2F1. 0 , 2X, FI . 0 , 2X, FI . 0, 2 IX, FI .  0 ) 


MEANS'? 

1  2  3  4f 


5 


1 

2.030341 

STANDARD  DEVIATIONS11 

12  3 

4 

1 

0.512221 

CORRELATIONS1 

12  3 

4 

1 

0.146618 

2 

0.093572 

3 

0.151981 

4 

1.000000 

5 

0.028207 

T-VALUES  ASSOCIATED  WITH  R'S^ 

12  3 

4 

1 

4.163360 

2 

2.639930 

3 

4.319178 

4 

0.0 

5 

0.792616 

PROBABILITIES  OF  T'Sk 

12  3 

4 

1 

0.000038 

2 

0.008556 

3 

0.000020 

4 

0.0 

5 

0.429666 

5 


5 


5 


0.792616 


5 


. 

' 


109 


aThe  data  from  which  this  table  is  drawn  is  presented 
in  full  in  Table  ,  "Total,  Pearson  R"  in  Appendix  C,  p. 

^The  name  of  the  test,  Pearson  R. 

cThe  variables  to  be  correlated.  Our  interest  is  in 
the  relationship  between  l=sex,  2=age,  3=ward  type,  5= 

N  Students  and  4=Levels  of  Care. 

dTotal  number  of  patients  studied. 

eTotal  number  of  variables. 

•^Variable  4  =  Levels  of  Care,  the  dependent  variable, 
and  we  are  interested  in  the  correlations  R,  T-values 
associated  with  R,  and  Probabilities  of  T's  in  this  column  4. 
E.g.,  the  correlation  of  l=sex  with  4=Levels  of  Care  is 
0.268221,  the  T-value  is  4.163360,  and  the  probability  is 
0.000038  (level  of  significance). 

^Means,  E.g.,  the  "1"  represents  age  in  relation  to 
Levels  of  Care. 

^Standard  deviation.  E.g.,  "3"  represents  ward  type 
in  relation  to  Levels  of  Care. 

Correlation  Coefficient  R  between  and  among  pairs 
of  variables. 

-^T-values  associated  with  R's  for  the  pairs  of 
variables . 

^Probabilities  (levels  of  significance)  associated 
with  t-values  for  each  pair  of  variables. 


■ 
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RELATING  THE  TABLES 

The  relationship  between  tables  is  necessary  to 
understand,  in  order  to  follow  the  presentation  of  findings 
and  analysis  of  data  as  related  to  the  research  hypotheses. 
Comparisons  of  the  findings  from  similar  tests  for  different 
time  periods,  and  from  different  tests  for  both  the  same  and 
different  time  periods  will  be  made  throughout  Chapter  IV. 

The  composite  tables  of  results  which  the  investiga¬ 
tor  presents  in  Chapter  IV  relate  the  statistical  levels  of 
significance  for  each  of  the  tests  in  the  three  levels  of 
analysis  for  the  three  sub-samples  and  the  total  sample. 

BY  DATA  COLLECTION 

Comparisons  will  be"  made  by  data  collection  periods 
and  the  total  sample.  For  example,  Table  1  shows  the  division 

I 

of  patients  by  sex  into  Levels  of  Care  for  the  first  period, 
Table  15  shows  the  same  for  the  second  period,  Table  2  8  for 
the  third  period,  and  Table  40  for  the  total  sample  of  791 
patients.  In  comparing  these  tables  we  see  there  were  134 
male  and  133  female  patients  in  the  first  period,  123  male 
and  137  female  patients  in  the  second  period,  and  129  male 
and  135  female  patients  in  the  third  period.  These  numbers 
comprise  a  total  of  386  male  and  405  female  patients  in  our 
total  sample  of  791  patients.  The  levels  of  significance  for 
each  of  the  chi  square  tests  can  also  be  compared  by  use  of 
tables  in  statistical  texts  or  by  use  of  the  composite  tables 
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of  results.'*'  The  other  tests  can  be  compared  in  the  same  way 
for  each  data  collection  period  and  the  total  sample.  Simi¬ 
larly,  the  K-S  test  shows  the  divisions  into  Levels  of  Care 
by  sex  that  can  be  compared  to  the  nominal  table  for  the  same 
variable  and  time  period.  For  example,  Table  54  shows  the 
divisions  for  first  time  period,  which  can  be  compared  to 
nominal  Table  1  for  the  same  period.  The  chi  square  value 
is  used  to  determine  the  significance  level  and  these  findings 
can  also  be  compared  between  tests  and  between  data  collection 
periods.  From  Table  7  ,  we  can  see  the  division  of  males: 

Level  1=21,  Level  11=93,  and  Level  111=20,  and  can  see  that 
these  same  numbers  appear  in  K-S  Table  54.  The  totals  for  Np 
males  and  N2  females  are  134  and  133  respectively,  as  in 
Table  54.  The  M-W  test,  Table  68,  shows  the  same  group  divi¬ 
sions  as  does  the  K-S  test  in  Table  54  and  each  of  the  other 
tests  for  the  same  data  collection  period.  The  significance 
levels  for  each  test  can  be  determined,  as  was  previously 
explained  in  the  section  illustrating  the  use  of  the  tables. 

BY  TESTS  USED 

Tables  can  also  be  compared  by  tests  used  for  the 
same  and  for  different  time  periods,  as  well. as  with  the 
total  sample.  Thus,  K-S  tests  for  the  first  period  can  be 
compared  to  K-S  tests  for  the  second,  and/or  third  periods. 

^These  tables  are  in  Chapter  IV  and  they  present 
significance  levels  up  to  .10  (10  percent)  level  of 
significance . 


’ 
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Table  59  ,  K-S  test,  comparing  Levels  of  Care  by  sex  can  be 
compared  with  Table  65  ,  the  same  test  for  the  same  indepen¬ 
dent  variable,  for  the  total  sample.  The  levels  of  signifi¬ 
cance  may  be  determined  as  outlined  in  the  illustrations  for 
the  different  tests.  Comparisons  by  tests  will  also  be  made 
throughout  Chapter  IV  and,  although  Table  2  ,  presents  in 

composite  form  the  results  of  all  the  tests  by  levels  of 
significance,  it  is  useful  for  the  reader  to  be  able  to 
verify  these  results  from  the  original  tables. 

Having  explained  the  methodology  underlying  the 
study,  we  now  turn  to  the  presentation  and  analyses  of  the 
findings . 
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CHAPTER  IV 


PRESENTATION  AND  ANALYSIS  OF  DATA 

The  findings  relevant  to  the  focus  of  this  study 
are  presented  in  detail  in  tables  in  the  Appendices.^-  In 
this  Chapter,  discussion  of  the  findings,  insofar  as  possi¬ 
ble,  follows  the  sequence  in  which  the  analysis  took  place, 
this  being  based  upon  the  order  in  which  the  variables 
appear  in  the  research  hypotheses.  Tables  2,  and  13  to  ly  , 
present  the  results  in  terms  of  significance  levels  of 
statistical  tests  used,  major  variable,  and  data  collection 
period.  The  investigator  has  organized  the  presentation  of 
her  findings  and  her  analyses  of  them  under  the  headings  of 
(analysis  by):  (1)  Research  Hypotheses,  (2)  Data  Collection 
Period,  and  (3)  Elements  of  Direct  Nursing  Care.  She  then 
presents  an  overall  discussion.  The  intent  of  this  Chapter 
is  to  facilitate  assessment  of  her  findings. 

BY  RESEARCH  HYPOTHESES 

The  following  analysis  is  sequenced  to  permit  dis- 

^The  Appendices  are  divided  according  to  the  levels 
of  data  analysis.  See  p.191  for  a  detailed  explanation  of 
the  sequence  of  presentation. 

^Listed  on  p.  77  in  Chapter  III  "Methodology. " 
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cussion  of  the  research  hypotheses1  as  they  relate  to  the 
independent  variables.  The  research  hypotheses  were  stated 
in  Chapter  I  in  the  positive  form  and  in  Chapter  III  in  the 
null  form.  The  nominal  level  of  measurement  was  used  initi- 

v. 

ally  for  each  variable  in  order  to  discern  if  relationships 
existed  between  these  variables  and  the  Levels  of  Care  data. 
For  this  analysis  of  Levels  of  Care  data,^  it  is  considered 
that  an  optimum  choice  of  statistical  test  is  that  of  (ordi¬ 
nal)  non-parametric  statistical  tests  for  rejecting  HQ,  when 
it  should  be  rejected.  The  ordinal  techniques  were  employed, 
then,  even  though  the  results  of  some  of  the  nominal  tests 
were  not  significant.  Comparisons  were  then  made  between 
results  of  the  statistical  techniques,  for  the  ordinal  level 
of  measurement  and  for  the  interval  level  of  measurement. 
Power-efficiency  of  the  M-W  as  related  to  the  t-test  is  about 
95  percent,  and  for  the  K-W  as  related  to  the  F-test,  the 
power-efficiency  is  95.5  percent.  The  probability  of  a  Type 
I-error  is  5  percent,  and  thus  decreasing  the  level  of  signi¬ 
ficance  would  increase  the  potential  magnitude  of  a  Type  II- 

1The  sequences  in  which  the  research  hypotheses  are 
discussed  is  in  terms  of  the  variable  headings  (e.g.,  sex, 
age)  used  in  Chapters  I  and  III.  It  will  be  recalled,  (p.76) 
that  the  investigator  has  selected  the  .05  level  of  signifi¬ 
cance  for  accepting  null  hypotheses. 

^Ordinal  level  of  measurement  is  considered  to  meet 
with  assumptions  underlying  the  data. 

-^Siegel,  p.  20. 
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TABLE  2  1 

COMP ARISONS  OF  STATISTICAL  SIGNIFICANCE, 

BY  STATISTICAL  TEST,  MAJOR  VARIABLE,  AND  PERIOD 


Major  Variable2  By  Level  of  Significance,  by  Test. 

Period  X2  K-S  M-W  K-W  Rs  T  F  R 


SEX 

1 

kkk 

* 

kkk 

NA 

kkk 

kkk 

NA 

kkk 

2 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

3 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

T 

kkk 

*  * 

■*  *  * 

NA 

kkk 

kkk 

NA 

kkk 

WD  TYPE 

1 

k  k 

NS 

k  k 

NA 

k  k 

k  k 

NA 

k  k 

Medical/Surgical 

2 

kkk 

*  * 

k 

NA 

k 

k 

NA 

k 

(Med.)  (Surg.) 

3 

kkk 

* 

kkk 

NA 

kkk 

kkk 

NA 

kkk 

T 

kkk 

kkk 

kkk 

NA 

kkk 

kkk 

NA 

kkk 

MEDICAL  WDS 

1 

kkk 

NA 

NA 

* 

NA 

NA 

k 

NA 

Among 

2 

NS 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

00 

KD 

K. 

LD 

3 

k 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

T 

kkk 

NA 

NA 

k  k 

NA 

NA 

k  k 

NA 

SURGICAL  WDS 

1 

kkk 

NA 

NA 

kkk 

NA 

NA 

kkk 

NA 

Among 

2 

k  k 

NA 

NA 

kkk 

NA 

NA 

kkk 

NA 

1,2, 3,4 

3 

NS 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

T 

kkk 

NA 

NA 

kkk 

NA 

NA 

kkk 

NA 

N.  STUDENTS 

1 

k 

NS 

*  * 

NA 

*  * 

*  k 

NA 

*  * 

Yes  1 

2 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

No  0 

3 

NC3 

Nu 

NC 

NA 

NC 

NC 

NA 

NC 

T 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

1 

2 

3 

T 


NS 

NS 

* 

* 


NA 

NA 

NS 

NS 

NA 

NS 

NS 

NA 

NA 

k 

k 

NA 

k 

k  k 

NA 

NA 

NS 

k  k 

NA 

NS 

k  k 

NA 

NA 

kkk 

k  k 

NA 

kkk 

kkk 

AGE 


. 
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TABLE  2  (continued) 


Major  Variable' 


By 

Period 


Level  of  Significance,  by  Test, 
l* 2  K-S  M-W  K-W  Rs  T  F  R 


MARITAL 

1 

NS 

NA 

NA 

*  * 

NA 

NA 

*  * 

NA 

2 

* 

NA 

NA 

* 

NA 

NA 

* 

NA 

3 

** 

NA 

NA 

** 

NA 

NA 

*  * 

NA 

T 

NS 

NA 

NA 

*  * 

NA 

NA 

*  * 

NA 

ACCOM 

1 

NS 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

2 

NS 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

3 

NS 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

T 

NS 

NA 

NA 

NS 

NA 

NA 

NS 

NA 

MED  WDS/ 

1 

NS 

NS 

* 

NA 

NS 

* 

NA 

* 

N  STUDENTS 

2 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

Yes  1 

3 

NC3 

NC3 

NC3 

NA 

NC3 

NC3 

NA 

NC3 

No  0 

T 

*  * 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

SURG.WDS/ 

1 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

N  STUDENTS 

2 

NC+ 

NC+ 

NC+ 

NA 

NC+ 

NC+ 

NA 

NC+ 

Yes  1 

3 

NC3 

NC3 

NC3 

NA 

NC3 

NC3 

NA 

NC3 

No  0 

T 

NS 

NS 

NS 

NA 

NS 

NS 

NA 

NS 

SAMPLE/PERIODS 

T 

*  *  * 

NA 

NA 

NC 

NC 

NA 

*  *  * 

*  ** 

SAMPLE/MED/SURG. 

T 

NS 

NC 

NA 

NC 

NC 

NA 

NC 

NC 

Legend 


*  *  * 

** 

* 

N.  S. 
N.  C. 

N.  C.+ 

N.  A. 


indicates 

indicates 

indicates 

indicates 

indicates 

indicates 

indicates 


.001  -  .01  level  of  significance, 

.01  -  . 05  level  of  significance, 

.05  -  ,10  level  of  significance, 

beyond  .10  level  of  significance, 

not  computed. 

not  sufficient  numbers  in  N.Students=0 
not  applied  or  not  applicable. 


Abbreviated  names  used  for  variables  as  on  page  77  , 
also  abbreviations  used  for  statistical  tests  as  in  illustra 
tions,  and  data  collection  periods  are  denoted  by  1.  2,  3,  T 
(Total) . 

2 

Major  variable  refers  to  independent  variable. 

3Third  period  all  wards  had  N  students  therefore  no 
tests  performed. 


. 

' 

' 

\ 
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error. 


1 


SEX  OF  PATIENTS 


H  :1  There  is  no  difference  in  Level 
of  Care  assignment  on  the  basis 
of  sex  of  the  patients. 

Table  2  shows  the  results  by  levels  of  significance,  for  each 
variable  and  statistical  test  employed.  The  critical  value 
of  l?.  2  pn  the  analysis  of  the  total  data  producing  sample 
by  sex  was  20. 26^  (2df),  which  was  significant  beyond  the 

.001  level.  The  Z  value  of  M-W  test  was  -4.10,  (p.  00003), 

which  was  also  a  highly  significant  level.  On  the  basis  of 
analysis  by  these  tests,  there  was  a  statistically  signifi¬ 
cant  difference  in  Levels  of  Care  on  the  basis  of  the  sex  of 
the  patients.  Therefore  Ho:  of  "no  difference"  can  be  re¬ 
jected  . 

In  comparison,  the  t-value  for  the  variable  sex  was 
-4.17  (p.  TWO  TAIL,  0.00003),  which  is  far  beyond  the  ,001 
level  of  significance.  The  results  of  this  test  are  compara¬ 
ble  with  the  (M-W)  ordinal  test,  (95%  P-e) ,  which  is  an 
appropriate  test  in  terms  of  the  character  of  Levels  of  Care 
data;  the  T  value  would  also  allow  for  H0  to  be  rejected. 


lpower-ef f iciency ,  Type  I  error  and  Type  II  error 
were  discussed  in  Chapter  III.  Hereinafter  Power-efficiency 
will  be  used  in  both  the  full  term  and  an  abbreviated  form 
P-e. 

^ Abbreviations  used  in  Tables  and  presented  earlier 
will  be  used  for  statistical  tests. 

^Critical  values  for  X2,  Dmax,  Z,  H,  T,  F,  Rg ,  and  R, 
are  presented  to  the  fifth  decimal  place  in  tables  and  are 
rounded  to  the  second  decimal  place  for  this  analysis. 


' 
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However,  in  terms  of  the  assumptions  underlying  data,  the 
optimum  choice  for  rejecting  the  null  hypotheses  are  results 
of  the  ordinal  tests. 

In  that  evidence  exists  of  differences  in  assignment^" 
to  Levels  of  Care  between  male  and  female  patients,  and 
statistical  significance  accepted,  it  would  seem  to  be  wise 
to  consider  the  coexistence  of  differences  in  assignment  to 
Levels  of  Care  among  patients  of  the  same  sex.  The  chi-square 
test  was  used  to  examine  this  question  which,  put  in  the  form 
of  a  "null  hypotheses,"  would  be  a  subset  of  H0:l  regarding 
the  sex  of  patients,  i.e.,  H0:1A  "There  are  no  differences 
in  the  Level  of  Care  assignment  among  patients  of  the  same 
sex. 

FEMALE  PATIENTS 

The  405  female  patients,  by  assignment  to  Levels  of 
Care  were,  subdivided,  controlling  for  Sex.  When  employing 
statistical  techniques  and  controlling  for  the  variable  Sex, 

.  o 

the  nominal  test  was  considered  most  appropriate.  The  cri¬ 
tical  value  of  for  female  patients^  by  marital  status  and 

1" Assignment"  refer  to  distribution  among  the  three 
Levels  as  explicated  in  Chapter  I. 

^ As  stated  in  Fox,  p.  68,  "the  nature  of  the  nominal 
data  serves  a  naming  or  categorizing  function,"  and  there  is 
nothing  in  the  variable  "Sex"  that  allows  ordering, 

^This  division  by  Levels  of  Care  is  presented  on  pp. 
353  to  412. 


* 
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Levels  of  Care,  was  5.33  (lOdf)  ,  p>1  .80  (6.18)  for  the 
first  data  collection  period;  6.81  (lOdf ) ,  p  < . 80  (6.18) 
for  the  second  period;  and  6.64  (8df),  p<.70  (5.53)  for 
the  third  period.  The  critical  value  of  X2  for  the  total 

p 

data  producing  sample  was  6.41  (lOdf),  p<.80  (6.18). 

These  results  indicate  that  there  was  "no  difference"  in 
Levels  of  Care  assignment  among  female  patients,  and  H:o 
would  not  be  rejected. 

In  Table  16  which  depicts  marital  status,  controlling 
for  Sex  and  Age,  the  X2  values  for  females  were  also  not 
significant. 

MALE  PATIENTS 

The  386  male  patients,  for  the  same  variable  subdivi¬ 
sions  as  for  females,  i.e.  controlling  for  Sex  and  employing 
nominal  techniques,  presented  an  entirely  different  result. 
The  critical  value  of  X  for  male  patients  by  marital  status 
and  Levels  of  Care,2  was  16.11  (8df) ,  p  C.  .05  (15.51)  for  the 
first  data  collection  period;  18.30  (8df),  p<„02  (18.17)  for 
the  second  period;  and  16.10  (8df),  p<C.05  (15J51)  for  the 
third  period.  The  critical  value  for  the  total  data  producing 
sample  was  19.74  (8df),  p  . 02  (18.17).  These  values  were 

1-Carat,  >  "greater  than"  or  <£  "less  than"  used  to 
show  closest  significance  le^el  presented  in  the  respective 
tables  used  for  critical  values. 

2See  Table  16 6*  Appendix  D,  p.  362. 

2See  Appendix  D,  p.  361. 
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certainly  significant  beyond  the  .05  level,  and  indicate 
that  there  was  "a  difference"  in  Levels  of  Care  assignment 
among  male  patients;  thus  H:0  would  be  rejected. 

In  Table  16  which  depicts  marital  status  controlling 
for  Sex  and  age,  the  values  for  males  was  significant  to 
.05  level  for  males  between  51-65  years. 

The  differences  in  assignment  to  Levels  of  Care 
existing  between  the  sexes,  then,  could  have  been  influenced 
by  the  great  difference  in  assignment  to  Levels  of  Care 
among  the  male  patients.  Female  patients  regardless  of  age 
or  marital  status  seem  to  have  provided  less  variability  in 
distribution  among  the  Levels. 

TYPE  OF  NURSING  UNIT 

It  will  be  recalled  that  we  studied  patients  on 
medical  and  surgical  nursing  units  only.  Levels  of  Care 
comparisons  were  made  between  patients  on  medical  and  sur¬ 
gical  units,  and  also  amongst  medical  patients  within  the 
four  medical  units  and  amongst  surgical  patients  within  the 
four  surgical  nursing  units.  Nursing  units  that  had  nursing 
students  were  compared  with  those  that  did  not,  and  speci¬ 
fic  units  (medical  or  surgical)  with  and  without  nursing 
students  were  also  compared. 

H0 : 2  The  Levels  of  Care  assignment  of 
patients  on  medical  nursing  units 
is  not  different  from  that  of  the 
patients  on  surgical  nursing  units. 

All  the  statistical  techniques  employed  resulted  in 
values  that  were  significant  beyond  the  .001  level  (p=13.82). 
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The  results  were  as  follows: 


Table  3l 

CRITICAL  VALUES  AND  SIGNIFICANCE  LEVELS,  BY  WARD  TYPE 


Nominal 

Ordinal 

Interval 

Statistical  Test 

x2 

K-S  M-W 

Spearman 

Rs 

Pearson 
T-test  R 

X2 

DMAX  U 

Rs 

T  R 

Critical  Values 

(31.86) 

(0.142)  (67456. 

)  (0.154) 

(-4.33)  (0.15) 

(-) 

I2  Z  T 

(15.92)  (-4 . 331)  (4.382) 

F  T 

(1.608)  (4.32) 

Probabilities 

P 

(  .001) 

P  P 

(  .  001)  (  .  001) 

P  P  P 

(  .  00001)  ( .  00001) ( . 002) 

There  was,  therefore,  a  significant  difference  in 
assignment  to  Levels  of  Care  amongst  medical  and  surgical 


patients,  thus  the  H:0  can  be  rejected  in  terms  of  all  three 

levels  of  analysis.  However,  as  in  Ho : 1 ,  the  investigator  is 

2 

rejecting  it  on  the  basis  of  the  ordinal  tests  because  they 
are  consonant  with  the  characteristics  of  the  data.  The  cri¬ 
tical  value  of  \2  for  Ward  Type  by  sample  collection  period^ 
was  0.03  (2df)  ,  p.^.98  (.04),  and  shows  "no  difference"  in 
medical  and  surgical  patients  for  the  total  data  producing 


^Tables  for  each  test  are  presented  fully  in  the 
Appendices,  p.  190.  The  results  reported  above  in  Table  2 
are  for  total  data  producing  sample:  Nl  MEDICAL=389,  N2 
SURGICAL=4 02 ,  N=791. 

2m-W,  P-e  =  95  percent. 

3l.e.,  the  "Sample"  is  the  dependent  variable,  see 
Table  158,  Appendix  D,  p.  354. 
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sample,  nor  amongst  the  three  sub-samples.'*-  The  results,  then, 
indicate  that  the  assignment  to  Levels  of  Care  between  medi¬ 
cal  and  surgical  patients  was  comparable  for  samples  1,  2, 
and  3  respectively. 


AMONGST  MEDICAL  UNITS 

HQ : 3  There  is  no  difference  in  the 
assignment  to  Levels  of  Care 
amongst  medical  nursing  units. 

There  were  131  (49.1%)  medical  patients  in  the  first 
period  and  127  (48.8%),  131  (49.6%),  patients  for  the  second 
and  third  periods  respectively.  The  total  number  of  medical 
patients  studied  was  389  (49.2%).  The  division  into  Levels 
of  Care  for  each  of  the  four  medical  units  for  the  total 
sample  of  medical  patients  was  as  follows: 

Table  4^ 


MEDICAL  PATIENTS,  BY  LEVEL  OF  CARE 


Medical 

Ward  Value 
Labels 

Levels  of 

Care 

I  ONE 

II  TWO 

III  THREE 

TOTAL 

% 

5 

6 

77 

8 

91 

23.4 

6 

6 

79 

7 

92 

23.7 

7 

25 

69 

10 

104 

26.7 

8 

11 

87 

4 

102 

26.2 

Total 

48 

312 

29 

389 

100.0 

(12. 

3)  (80.2) 

(7.5) 

J-See 

Tables 

2,  16,  29 

,  Appendix 

A,  pp. 

195,209  and 

222  respectively. 


^Figures  in  brackets  denote  percentage  distributions. 
See  Table  42,  Appendix  A,  p.  235. 
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The  values  for  the  statistical  tests  employed  in  relation 
to  the  data  in  Table  4  are  cited  below ;1 


Table  5 

CRITICAL  VALUES  AND  SIGNIFICANCE  LEVELS , 
MEDICAL  NURSING  UNITS 


Nominal 

Ordinal 

Interval 

Statistical  Test  ^2 

K-W 

F-Test 

Critical  Values  X^ 

H 

F 

(22.68  ( 6df ) 

(9.45  ( 3df ) 

(3.06) 

Probabilities  p 

P 

P 

(  <  .02) 

K.02) 

(0.03) 

The  results  of  the  all  statistical  tests  reported 
in  Table  5  above  are  significant  beyond  the  .05  level,  and 
thus  the  null  hypothesis  of  "no  difference"  is  rejected. ^ 
Thus  there  is  a  difference  in  assignment  to  Levels  of  Care 
among  medical  nursing  units. 

AMONGST  SURGICAL  UNITS 

Hq : 4  There  is  no  difference  in  the 
assignment  to  Levels  of  Care 
among  surgical  nursing  units. 

The  patients  on  four  surgical  units  were  studied. 

The  divisions  into  Levels  of  Care  for  these  units  are  pre¬ 
sented  in  the  Appendices  for  each^  period  and  the  total 

lit  will  be  recalled  that  the  term  "WARD"  is  used  on 
computer  tables  to  denote  "Nursing  Units." 

2p-e  =  95.6  percent  for  the  K-W  test  as  compared  to 
the  F-test. 

lpp.197,  211,  and  224  respectively. 
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sample  of  surgical  patients. It  should  be  remembered  that 
these  surgical  units  were  not  separated  into  surgical  spe¬ 
cialties  such  as  urology  and  opthalmology .  There  were  some 
overflow  patients  from  an  orthopedic  unit  on  to  one  male 
unit,  but  these  were  considered  minor  orthopedic  cases  and 
were  treated  as  any  minor  surgical  case,  or  equivalent  to 
general  surgical  patients. 

There  we re  136  (50.9%)  surgical  patients  in  the  first 
period  with  133  (51.2%),  and  133  (50.4%)  surgical  patients 
in  each  of  the  second  and  third  periods.  Thus,  there  was  a 
total  of  402  (50.3%)  surgical  patients  studied.  The  division 
of  data  into  Levels  of  Care  for  each  period  and  for  the  total 
sample  was  as  follows: 


Table  6 

SURGICAL  PATIENTS,  BY  LEVEL  OF  CARE2 


Data  Collection 
Sample 

Levels  of 

Care 

I  ONE 

II  TWO 

III  THREE 

TOTAL 

% 

FIRST 

10 

88 

38 

136 

50.9 

SECOND 

20 

87 

26 

133 

51.2 

THIRD 

14 

96 

23 

133 

50.4 

Total 

44 

271 

87 

402 

50.8 

Isee  p.  236. 

^See  Tables  4,  18,  31,  pp.  197,  211,  and  224  res¬ 
pectively  . 


. 
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The  critical  values  for  the  statistical  tests 
employed  in  relation  to  Table  6  data  showed  the  following 
results : 

Table  7^ 

CRITICAL  VALUES  AND  SIGNIFICANCE  LEVELS , 
SURGICAL  NURSING  UNITS 


Nominal 

Ordinal 

Interval 

Statistical  Test 

i2 

K-W 

F-Test 

Critical  Values 

\2 

(27.49  (Gdf) 

H 

(24.58  (3df) 

F 

(8.59) 

Probabilities 

P 

(  < .001) 

p 

(  < .001) 

P 

0.00002 

The  results  for  the  statistical  analytical  techniques 
employed  among  surgical  nursing  units,  were  in  all  cases 
significant  beyond  .001  level,  and  the  null  hypothesis  of 
"no  difference"  was  therefore  rejected.  There  is  a  highly 
significant  difference  in  assignment  to  Levels  of  Care  among 
surgical  nursing  units. 

NURSING  UNITS  WITH  NURSING  STUDENTS  AND  WITHOUT 

NURSING  STUDENTS2 

H0 : 5  There  is  no  difference  in 

assignment  to  Levels  of  Care  on  the 
basis  of  nursing  units  which  have 
nursing  students  and  those  that  do 
not. 


^Tables  for  each  test  are  presented  fully  in  the 
Appendices,  pp.  193-351. 

^The  codes  "0"  and  "1"  are  used  to  denote  "without" 
and  "with"  respectively.  For  the  third  data  collection  period 
all  nursing  units  had  nursing  students,  so  there  were  no 
comparisons  made  between  "with"  and  "without. " 


- 
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The  critical  values  for  the  tests  employed  among 
nursing  units  which  had  nursing  students  and  those  which 
did  not  yielded  the  following  results: 


Table  8^ 

CRITICAL  VALUES  xAND  SIGNIFICANCE  LEVELS , 
BY  NURSING  STUDENTS 


Statistical 

Test 

Nominal 

Ordinal 

Interval 

i2 

K-S 

M-W 

Spear¬ 
man  Rs 

t-Test 

Pearson 

R 

Critical 

Values 

X2 

(0.81) 

DMAX 

(0.02) 

U 

(57183) 

Rs 

(0.08) 

T 

(0.794) 

R 

(0.02) 

■“* 

i2 

(0.39) 

Z 

(-0.80) 

T 

(0.80) 

F 

(1.060) 

T 

(0.793) 

Probabilities 

p 

(.70) 

P 

(.80) 

p 

(>.21) 

p 

( <•  21 ) 

P 

(0.43) 

P 

(0.43) 

The  above  results  show  clearly  that  the  hypothesis  of 
"no  difference"  would  be  accepted  at  .05  level  of  significan¬ 
ce.  The  nursing  units  with  nursing  students  do  not  differ  in 
assignment  to  Levels  of  Care  from  those  nursing  units  without 
students . 

The  nursing  units  were  further  examined,  by  medical 
nursing  unit  (only)  and  surgical  nursing  units  (only) ,  with 
and  without  nursing  students.  The  results  are  summarized 
below: 


lSee  Tables  5,  19,  and  32  on  pp.198,  212,  and  225 
respectively. 


' 


I 

. 
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Table  9^ 

CRITICAL  VALUES  AND  LEVELS  OF  SIGNIFICANCE 


lh 

Statistical 

Test 

Nominal 

Ordinal 

Interval 

i2 

K-S 

M-W 

Spear¬ 
man  Rg 

t-Test 

Pearson 

R 

< 

Critical 

\2 

Dmax 

U 

Rs 

T 

R 

u 

Values 

( 615  ( 6df )  (0.07) 

(15912.) 

(-0.078)  (1.57) 

(0.08) 

H 

Q 

i2 

Z 

T 

F 

T 

W 

(-) 

(1.69) 

(-1.52) 

(-1.53) 

(1.41) 

(1.51) 

s 

Probabili- 

P 

P 

P 

P 

P 

P 

ties 

(.05) 

(.50) 

(.06) 

(  .20) 

(0.12) 

(0.12) 

Critical 

X2 

Dmax 

U 

Rs 

T 

R 

Values 

(0.93) 

(0.50) 

(10409) 

(0.047) 

(0.95) 

(0.04) 

i2 

Z 

Z 

F 

T 

3 

r-j 

(0.54) 

(0.95) 

(0.95) 

(1.03) 

(0.94) 

o 

H 

O 

C4 

Probabilities  p 

P 

P 

P 

P 

P 

D 

cn 

(.70) 

(.80) 

(.46) 

(< . 20 ) 

(0.35) 

(0.35) 

The  value  for  the  medical  units  was  found  to  be 
significant  to  the  .05  level,  but  the  remaining  tests  were 
not  significant.  The  null  hypothesis  of  "no  difference"  was 
accepted,  as  the  ordinal  statistical  tests  did  not  allow  for 
H:0  to  be  rejected. 

In  all  cases,  statistical  tests  applied  to  the  sur¬ 
gical  unit  data  were  found  not  to  be  significant,  thus  the 
H:0  of  "no  difference"  was  accepted. 


^See  Appendix  A,  B,  and  C  respectively  for  the 
twelve  tests  shown. 


- 
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ACCOMMODATION  OCCUPIED 

Hq : 6  There  is  no  difference  in  the 
assignment  to  Levels  of  Care 
on  the  basis  of  the  type  of 
accommodation  occupied. 

The  type  of  accommodation  (bed  status)  of  each 
patient  was  examined  to  compare  the  division  of  or  assign¬ 
ment  to  Levels  of  Care  for  patients  occupying  the  three 
types  of  accommodation  available  on  the  nursing  units 
studied.  There  was  a  total  of  159  (20.1%)  patients  occupying 
private  rooms ^  (these  were  distributed  into:  16  Level  I 
patients,  117  Level  II,  and  26  Level  III  patients).  Patients 
occupying  semi-private  accommodation  were  compared  regarding 
their  assignments  to  Levels  of  Care.  There  were  258  (32.6%) 
patients  occupying  semi-private  rooms  in  the  total  sample : 

25  of  the  patients  were  in  Level  I,  193  in  Level  II,  and  40 
in  Level  III.  The  patients  occupying  the  ward^  type  of 
accommodation  totalled  374  (47.3%).  There  were  51  in  Level  I, 
273  in  Level  II,  and  50  in  Level  III. 

The  results  of  the  statistical  tests  employed  for 
the  variable  ("ACCOM")  by  Levels  of  Care  were  as  follows: 


1-Some  private  rooms,  usually  one  on  each  nursing 
unit  were  used  for  isolation  cases,  terminal  patients, 
patients  who  disturbed  others,  and  for  other  special  reasons, 
regardless  of  the  patient's  admitting  status  or  ability  to 
pay.  These  patients  were  not  separated  for  the  study  and 
were  treated  as  private  room  patients. 

The  largest  bed  capacity  of  a  ward  on  the  nursing 
units  studied  was  four  beds. 
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Table  10-*- 

CRITICAL  VALUES  AND  LEVELS  OF  SIGNIFICANCE, 
BY  TYPE  OF  ACCOMMODATION 


Nominal 

Ordinal 

Interval 

Statistical  Test 

i2 

K-W 

F-Tes t 

Critical  Values 

i2 

H 

F 

(3.39 ( 4df ) 

(2.92  (2df ) 

(1.48) 

Probabilities 

P 

P 

P 

(.50) 

«.20) 

(0.23) 

The  results  for  this  variable  are  not  significant 
at  the  .05  level  and  therefore  the  null  hypothesis  of  "no 
difference"  was  accepted.  There  was,  then,  no  difference  in 
the  assignment  to  Levels  of  Care  on  the  basis  of  type  of 
accommodation^  occupied  by  the  patients. 

AGE  OF  PATIENTS 

H0 : 7  There  is  no  difference  in 

assignment  to  Levels  of  Care 
on  the  basis  of  the  age  of 
the  patients. 

The  patients  were  divided  into  six  age  categories, 
and  assignments  of  patients  by  Level  of  Care  in  each  of  these 
categories  of  age  were  then  examined. ^  The  under  20  year 


-*-See  Appendices  A,  B,  and  C. 

^The  value  labels,  or  categories,  for  this  variable 
are  P=Private,  S  .  P .  =Semi--Private  ,  and  W=Ward. 

■5 

The  distribution  of  patients  by  age  categories  is 
presented  fully  in  the  tables  in  the  appendices,  and  for 
purposes  of  brevity  only  the  statistical  results  will  be 
presented  in  this  discussion.  Table  11  p.  130shows  results 
by  age,  and  Table  16  p.  13 8 shows  the  multivariable  break¬ 
down  by  age. 
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(1.00)  age  category  had  the  smallest (N)  number  of  patients. 
It  should  be  remembered  that  patients  up  to  the  age  of  14 
years  were  admitted  to  pediatrics,  insofar  as  possible. 

The  results  of  the  statistical  tests  employed  for 
the  variable  ("AGE")  by  Levels  of  Care  were  as  follows: 

Table  UN¬ 


CRITICAL  VALUES  AND  LEVELS  OF  SIGNIFICANCE,  BY  AGE 


Statistical 

Test 

Nominal 

Ordinal 

Interval 

i2 

K-W 

Spearman 

F-Tes t 

Pearson 

Critical 

i2 

H 

Rs 

F 

R 

Values 

(19.58 

(16.09 

(lOdf ) 

( 5df ) 

(0.09) 

(3.29) 

(0.09) 

T 

T 

(2.72) 

(2.64) 

Probabilities 

P 

P 

P 

P 

P 

(0.05) 

«.01) 

(<.01) 

(0.006) 

(0.008) 

All  of  these  results  were  significant  beyond  the  .05 
level,  and  the  null  hypothesis  of  no  difference  was  then  re¬ 
jected  r  i.e.,  there  was  a  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  the  age  of  the  patients. 

Patients  were  further  subdivided  by  age,  marital 
status,  and  sex  and  results  of  the  nominal  tests  employed 
are  presented  in  Tables  13  to  17  ,  as  well  as  in  Appendix 
D.  The  analytic  results  will  be  discussed  in  following 
sections  of  the  chapter. 

N-See  Appendices  A,  B,  and  C. 


. 
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MARITAL  STATUS  OF  PATIENTS 

H0 : 8  There  is  no  difference  in  the 
assignment  to  Levels  of  Care 
on  the  basis  of  the  marital 
status  of  the  patients. 

The  results  of  the  statistical  tests  employed  for 
the  independent  variable  marital  status,  Levels  of  Care  were, 
as  follows: 


Table  121 

CRITICAL  VALUES  AND  LEVELS  OF  SIGNIFICANCE, 
BY  MARITAL  STATUS 


Nominal 

Ordinal 

Interval 

Statistical  Test 

X2 

K-W 

F-Test 

Critical  Values 

X2 

H 

F 

(14. 49 (lOdf ) 

(10.64  (4df ) 

(2.70) 

Probabilities 

P 

P 

P 

(.10) 

(<• 02 ) 

(0.03) 

The  value  for  the  marital  status  of  patients  was 
not  significant  at  the  .05  level.  However,  since  the  K-W 
ordinal  test,  appropriate  for  the  data,  was  significant  at  the 
.05  level,  the  null  hypothesis  of  "no  difference"  was  safely 
rejected.  There  was,  then,  a  difference  in  the  assignment  to 
Levels  of  Care  on  the  basis  of  the  marital  status  of  the 
patients . 


ISee  Appendices  A,  B,  and  C. 


- 
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STATISTICAL  SIGNIFICANCE  OF  NOMINAL  TESTS, 
SEX  BY  MARITAL  STATUS 


2 

Specific  Factors  Categories 

3 

Nominal  Test 

Sex  by  Marital  Sex  Marital 

By 

Period 

X* 2/FEP 

M=1  1.00  Married 

1 

*  *  * 

T?  O 

2 

NS 

r  —  /L 

3 

NS 

T 

*  *  * 

2.00  Single 

1 

NS 

2 

NS 

3 

NS 

T 

NS 

3.00  Widowed 

1 

NS 

2 

NS 

3 

NS 

T 

NS 

4.00  Divorced 

1 

NS 

2 

NS 

3 

NS 

4 

NS 

T 

NS 

Separated 

1 

* 

5.00 

2 

NS 

3 

NS 

T 

** 

6.00  Other 

1 

NC 

2 

NC 

3 

NC 

T 

NC 

^Tables  3  through  to  16  use  the  same  legend  as  Table 

2,  p.115 .  They  are  all  crosstabulations  of  multi-factor  ana¬ 
lysis  . 

^"Specific  Factors"  refer  to  the  independent  variables. 
3Nominal  tests  applied  were  chi  square  of  Fisher's 
Exact  Probability. 
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Table  14^ 

STATISTICAL  SIGNIFICANCE  OF  NOMINAL  TESTS, 

MARITAL  BY  SEX 


Specific  Factors 

Marital  by 
Sex 


Categories 


Nominal2 


Sex 

Marital 

By 

Period 

X2/fep 

1  Male 

All  1-5 

1 

■k  k 

categories 

2 

kk 

3 

k  k 

T 

kk 

2  Female 

All  1-6 

categories 

1 

NS 

2 

NS 

3 

NS 

T 

NS 

^This  division  is  presented  fully  on  pp.  355-362. 
The  chi  square  value  for  males  was  significant  beyond  .05 
level  (5%  level)  for  each  period,  whereas  females'  chi 
square  values  were  significant  only  at  the  .90,  .80,  and 

.70  respectively  for  the  three  periods.  The  level  of 
significance  for  the  total  sample  for  males  was  significant 
beyond  the  .02  level  (p <  .02,  18.17)  whereas  for  females  it 
was  less  than  the  .80  level  (p^.80,  6.17). 

^Nominal  tests  were  chi  square  or  Fisher's  Exact 
Probability . 


- 
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MARITAL  STATUS  AND  SEX 

H0 : 9  There  is  no  difference  in  the 
assignment  to  Levels  of  Care 
on  the  basis  of  marital  status 
and  sex  of  the  patients. 

The  results  of  the  chi  square  test  employed  for  sex, 
by  Level  of  Care,  and  controlling  for  marital  status,  are 
shown,  by  significance  levels,  in  Table  13,  page  132;  those 
for  marital  status,  by  Level  of  Care,  controlling  for  sex, 
are  shown  by  level  of  significance  in  Table  14,  page  133. 

In  the  tests  controlling  for  marital  status, 
married  and  separated  patients  show  statistically  significant 
differences  to  the  .05  level  in  Levels  of  Care. 

The  tests  for  marital  status,  controlling  for  sex, 
show  male  patients  to  present  statistically  significant 
differences  to  the  .05  level  in  assignment  to  Levels  of  Care, 
whereas  females  did  not  show  significant  differences. 

In  view  of  the  results  of  the  above  tests  one  would 
reject  H:0,  and  accept  that  some  differences  to  the  .05  level 
did  exist  in  assignment  to  Levels  of  Care  on  the  basis  of 
marital  status  and  sex.  Further,  since  these  variables  (sex 
and  marital  status)  are  limited  in  that  they  do  not  allow 
"ordering,"  only  the  nominal  test  was  considered  appropriate 
for  the  multivariate  analysis. 

MARITAL  STATUS,  SEX,  AND  AGE 

Ho:10  There  is  no  difference  in 

assignment  to  Levels  of  Care 
on  the  basis  of  marital  status, 
sex,  and  age  of  the  patients. 


. 


' 
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The  results  by  levels  of  significance  for  divisions 
of  patients  by  marital,  sex  and  age  are  presented  in  Tables 
13  to  17  ,  (pages  132  to  140).  The  tables  for  the  total  data 
producing  sample  are  included  in  Appendix  D. 

In  viewing  the  results  for  these  subdivisions,  there 
are  some  tests  which  were  significant  to  .05  level.  Also  when 
the  sex,  age,  and  marital  status  of  the  patients  were  treated 
separately,  the  results  were  statistically  significant  at  the 
.05  level.  The  null  hypothesis  of  "no  difference"  was  there¬ 
fore  rejected,  and  a  difference  in  assignment  to  Levels  of 
Care  on  the  basis  of  marital  status,  sex  and  age  of  the 
patients  was  considered  to  have  existed.  Since  the  numbers  of 
observations  (N)  in  some  of  these  subcategory  breakdowns  were 
quite  small,  the  significance  levels  above  .05  level  could  be 
due  to  the  differences  "caused"  by  sex  and  age  which  were 
very  significant  when  (N)  was  increased. 


* 


. 
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TABLE  151 

STATISTICAL  SIGNIFICANCE  OF  NOMINAL  TESTS , 
SEX  BY  MARITAL  BY  AGE 


Specific  Factors 

Categories 

.  9 

Nominal 

Sex  by 

Marital  by 

Age 

SEX  AGE 

M=1 

F=2  Number  ( 

MARITAL 

)  #  Name 

By  X  ^ 

Period^  'FEP 

Under  20  1  Married  T  NC 

yrs.  2  Single  T  NS 

(1.00)  5  Separa- 

ted  T  NC 


21-35  yrs.  1  Married 
(2.00)  2  Single 

4  Divorced 

5  Separa¬ 

ted 

6  Other 


36-50  yrs. 

1 

Married 

T 

*  * 

(3.00) 

2 

Single 

T 

NS 

3 

Widowed 

T 

NS 

4 

Divorced 

T 

NS 

5 

Separa- 

ted 

T 

NS 

51-65  yrs. 

1 

Married 

T 

NS 

(4.00) 

2 

Single 

T 

NS 

3 

Widowed 

T 

NS 

4 

Divorced 

T 

NS 

5 

Separa- 

ted 

T 

NS 

66-80  yrs. 

1 

Married 

T 

NS 

(5.00) 

2 

Single 

T 

NS 

3 

Widowed 

T 

NS 

4 

Divorced 

T 

NS 

5 

Separated 

T 

NS 

T  NS 

*  * 

T  NS 

<p  * 

T  NC+ 
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TABLE  15-continued 


Specific  Factors 

Categories 

Nominal^ 

Sex  by 

SEX 

AGE 

MARITAL 

By  X2/ 

Marital  by 

M=1 

Period  FEP 

Age 

F=2 

Number  ( 

)  #  Name 

Over  80 

1 

Married 

T 

NS 

yrs . 

2 

Single 

T 

NC+ 

(6.00) 

3 

Widowed 

T 

NS 

5 

Separated 

T 

NC+ 

^Results  are  reported  for  the  total  sample  only. 
Period  results  which  differ  from  total  results  are  discussed 
in  the  text  only  if  the  difference  appears  to  be  related  to 
other  than  a  small  N  factor.  (The  symbol  NC+  indicates  a 
sample  too  small  for  calculation) . 

^Chi  square  of  Fisher's  Exact  Probability. 


138 


TABLE  16 

STATISTICAL  SIGNIFICANCE  OF  NOMINAL  TESTS , 
MARITAL  BY  SEX  BY  AGE 


Specific  Factors 

Categories 

Nominal'*' 

Marital  by 

Sex  by 

Age 

Sex  Age 

1  Male  #  Name 

Marital 
#  Name 

By 

Period 

X2 

A  / 

'  FEP 

1 

Under 

20 

2 

Single 

T 

NC 

2 

21-35 

1 

M2 

1 

NS 

yrs 

2 

S 

2 

* 

4 

D 

3 

NS 

T 

NS 

3 

36-50 

1 

M 

1 

NS 

yrs 

2 

S 

2 

NS 

4 

D 

3 

NS 

T 

NS 

4 

51-65 

1 

M 

1 

NS 

yrs 

2 

S 

2 

NS 

3 

W 

3 

NS 

5 

Sep 

T 

*  * 

5 

66-80 

1 

M 

1 

* 

yrs 

2 

S 

2 

NS 

3 

W 

3 

NS 

4 

D 

5 

Sep 

T 

NS 

6 

Over 

1 

M 

1 

NS 

8  0  yrs 

2 

S 

2 

NS 

3 

NS 

T 

NS 

Fe-- 

1 

Under 

1 

M 

male 

2  Oyrs 

2 

S 

T 

NS 

2 

21-35 

1 

M 

1 

NS 

yrs 

2 

S 

2 

NS 

4 

D 

3 

NS 

5 

Sep 

T 

NS 

• 

139 


TABLE  16-continued 


Specific  Factors 

Categories 

Nominal"*' 

Marital  by 

Sex  by 

Age 

Sex 

2  Fe¬ 
male 

Age 
#  Name 

Marital 
#  Name 

By 

Period 

*2/ 

7  FEP 

3 

36-50 

1 

M 

1 

* 

yrs 

2 

S 

2 

NS 

5 

Sep 

3 

NS 

T 

NS 

4 

51-65 

1 

M 

1 

NS 

yrs 

2 

S 

2 

NS 

3 

W 

3 

NS 

4 

D 

T 

NS 

5 

66-80 

1 

M 

1 

NS 

yrs 

2 

S 

2 

NS 

3 

w 

3 

NS 

T 

NS 

6 

Over 

2 

s 

1 

NS 

80yrs 

3 

w 

2 

NS 

3 

NS 

T 

NS 

^Nominal  test  was  chi  square  of  Fisher’s  Exact  Proba¬ 
bility  . 

^Abbreviated  form  only  used  with  code  number,  e.g., 
lM=married,  2S=single,  5Sep=Separated . 
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TABLE  17 

STATISTICAL  SIGNIFICANCE  OF  NOMINAL  TESTS , 


AGE  BY  MARITAL  BY 

SEX 

Specific  Factors  Categories 

Nominal 

Age  by  marital 

By 

*2/ 

7  FEP 

by  Sex  Sex  Age 

Marital  Period 

1  Male  No.of  Values 

No . Name 

5 

1  Mar- 

1 

* 

r  ied 

2 

NS 

3 

NS 

T 

NS 

5 

2  Single 

1 

NS 

2 

NS 

3 

NS 

T 

NS 

3 

3  Wido- 

1 

NS 

wed 

2 

NS 

3 

NS 

T 

NS 

3 

4  Divor- 

1 

NS 

ced 

2 

NC 

3 

NS 

T 

NS 

2 

5  Sepa- 

1 

NC 

rated 

2 

NS 

3 

NS 

T 

NS 

2  Fe-  5 

1  Married 

1 

NS 

male 

2 

NS 

3 

NS 

T 

NS 

5 

2  Single 

1 

NS 

2 

NS 

3 

NS 

- 

T 

NS 

. 

■ 
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TABLE  17-continued 


Specific  Factors 

Categories 

Nominal 

Age  by  marital 

By 

i2/ 

by  Sex 

Sex  Age  Marital 

Period 

'  FEP 

2  Fe-  No. of  Values  No. Name 

male  .  - 

4  3  Wido- 

1 

NS 

wed 

2 

** 

3 

NS 

4 

* 

3  4  Divor- 

1 

NC 

ced 

2 

NS 

3 

NS 

4 

NS 

2  5  Sepa- 

1 

NS 

rated 

2 

NS 

3 

NS 

T 

NS 

. 
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BY  DATA  COLLECTION  PERIODS 

It  will  be  recalled  that  the  presentation  and  analy¬ 
sis  of  the  data  in  this  Chapter  is  organized  around  three 
foci:  research  hypotheses,  data  collection  period,  and 
elements  of  direct  nursing  care.  We.  will  now  turn  to  the 
second  of  these.  Prior  to  dealing  with  the  data  in  terms  of 
the  data  producing  samples  per  se  (i.e.,  the  total  sample 
and  the  three  sub-samples),  we  will  first  describe  the  Levels 
of  Care  distribution  in  terms  of  the  relationship  amongst 

the  three  sub-samples,  comparisons  of  obtained  patterns 

\ 

vis-a-vis  "expected"  patterns,  and  sub-sample  distributions 
of  the  medical  and  surgical  patients. 

It  wi 1 1  also  be  recalled  that  there  were  three  data 
collection  periods  in  the  data  collection  sample.  Table  18 
presents  the  number  of  patients  in  each  Level  of  Care,  by 
data  collection  period. 

From  Table  18  we  see  that  the  total  sample  (791)  is 
comprised  of  267  (33.8%)  patients  in  sample  one;  260  (32.9%) 
in  sample  two;  and  264  (33.4%)  in  sample  three.  Ninety-two 
(11.6  percent)  of  these  791  patients  were  placed  in  the  Level 
I  category.  There  were  583  patients  (73.7  percent)  in  Level 
II,  with  86  of  these  in  Level  II  Extended  (10.9  percent).'*' 

The  remaining  116  patients  (14.7  percent)  were  in  Level  III. 

1 Table  217  in  Appendix  E  shows  the  breakdown:  497 
patients,  62.8%  in  Level  II,  86  patients,  10.9%  in  Level  HE. 


■ 
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TABLE  181 

LEVELS  OF  CARE ,  BY  DATA  COLLECTION  PERIOD 


COUNT 
ROW  PCT 
COL  PCT 
TOT  PCT 

SAMPLE 

DATA  COLLECTION  PERIOD 

1.00  2.00  3.00 

ROW 

TOTAL 

LEVEL  OF 

CARE 

1.00 

22 

34 

36 

92 

23.9 

37.0 

39.1 

11.6 

I  ONE 

8.2 

13.1 

13.6 

2.8 

4.3 

4.6 

2.00 

187 

195 

201 

583 

32.1 

33.4 

34.5 

73.7 

II  TWO 

70.0 

75.0 

76.1 

23.6 

24.7 

25.4 

3.00 

58 

31 

27 

116 

50.0 

26.7 

23.3 

14.7 

III  THREE 

21.7 

11.9 

10.2 

7.3 

3.9 

3.4 

COLUMN 

267 

260 

264 

791 

TOTAL 

33. 8% 

32.9% 

33.4% 

100.0% 

The  dependent  variable  in  our  tests  is  most  frequent¬ 
ly  "Level  of  Care."  Another  quite  important  concern  in  our 
study  is  the  relationship  between  the  X  variable  and  the  Y 
(Level  of  Care) .  The  chi  square  test  was  used  in  evaluating 
the  relationship  between  Levels  of  Care  assignment,  by  sample 


-*-E.g.,  there  were  22  patients  in  Level  I  in  the  first 
period  (23.9  percent  of  all  patients  in  Level  I)  which  const¬ 
ituted  8.2  percent  of  the  patients  in  period  one,  and  2.8 
percent  of  all  patients  (791)  in  the  sample. 
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collection  periods.^-  In  this  case,  the  chi  square  value  was 
18.73  (4df) ,  which  is  significant  beyond  the  .001  level.  A 
significant  difference  in  the  Levels  of  Care  assignment  of 
the  total  sample  (i.e.  among)  data  collection  samples  was 
evident . 

The  Newman  Keuls  comparison  between  ordered  means^ 
shows  there  is  a  difference  beyond  the  .01  level  between 
sample  one  and  samples  two  and  three  respectively.  Samples 
two  and  three  do  not  differ  at  the  .05  level  of  significance. 
We  can,  therefore,  assume  that  sample  one  differs  signifi¬ 
cantly  from  the  other  two  in  the  assignment  to  Levels  of  Care 
of  the  patients  studied.  The  investigator  has  indicated  that 
she  assumes  variability  in  the  sample  distributions  by  Levels 
of  Care  through  her  choice  of  ordinal  statistics  for  deter¬ 
mining  significance,  it  was  considered  acceptable  to  use  all 
three  data  collection  samples  for  the  study,  i.e.,  it  was 
still  considered  to  be  a  "representative"  sample  of  the 
medical  and  surgical  patients. 

In  each  sampling  period,  the  assignment  was  compared 


-*-Table  157,  Appendix  D,  p.353;  in  this  case  Levels 
of  Care  is  X  and  Sample  Periods  are  Y.  Chi  square  values  in 
the  tables  are  given  to  fifth  decimal,  rounded  to  second  for 
this  chapter.  Patients  were  assigned  to  their  respective 
Level  of  Care  using  the  instrument  discussed  earlier,  follo¬ 
wing  this  the  statistical  techniques  were  applied  using  the 
X  and  Y  variables. 

^TableEX7  in  Chapter  III,  page  105,  illustrates  this 
test  and  it  is  explained  in  Winer,  B.J.,  Statistical  Princi¬ 
ples  in  Experimental  Design  (New  York:  McGraw-Hill  Book  Co., 
1962),  p.  102,  as  referred  to  in  computer  print  out. 
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to  the  percentage  distributions  found  by  the  previous  users 
of  the  tool.l  Table  19  depicts  this  comparison,  in  percentage 


figures , 

for  each  data  collection  period 

and  for 

the  total 

sample.  In  order  to 

examine  the 

variation 

in  the 

"expected" 

patterns 

vis-a-vis 

the  obtained 

patterns , 

these 

findings  are 

presented 

below: 

TABLE 

19 

OBTAINED 

DISTRIBUTIONS  OF  LEVELS  OF  CARE, 

BY  SAMPLE  PERIODS, 

VERSUS  "EXPECTED" 

2 

Level 

of 

Sample 

Period  Percentages 

1.00 

2.00 

3.00 

Total 

"Expected" 

Care 

I  ONE 

8.2 

13.1 

13.6 

11.6 

9-12 

II  TWO'5 

70 

75 

76.1 

73.7 

70  -  75 

III  THREE 

21.7 

11.9 

10 . 2 

14.7 

10  -  15 

TOTAL  % 

99.9 

100 

99.9 

100 

89  -102 

The  data  relating  to  the  separation  of  patients  as 
to  type  of  nursing  unit,  i.e.,  as  to  medical  and  surgical 
units,  for  the  three  periods  is  presented  in  Table  20.  We 


^-Previous  users  of  the  tool  were  MacDonell  et  al  (see 
"Timing  Studies"  p.  134);  Federal  Nursing  Consultants  (N.D.H. 
W. )  also  make  use  of  these  percentage  distributions. 

^"Expected"  distributions  in  this  table  refer  to 
those  defined  by  MacDonell  et  al  in  the  above  footnote. 

^Level  HE  (Two  Extended)  were  patients  in  Level  II, 
hospitalized  30  days  or  over.  The  division  of  73.7%  Level 
II  patients  consisted  of  62.8%  in  Level  II  and  10.9%  in  Le¬ 
vel  Two  Extended,  as  compared  with  a  distribution  of  5-10% 
in  Level  II  Extended  reported  by  MacDonell  et  al . 
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find  131  medical,  and  136  surgical  patients  in  the  first 
period;  127  medical,  and  133  surgical  in  the  second  period; 
and  131  medical,  and  133  surgical  in  the  third  period. 


TABLE  20 

PATIENTS  ON  MEDICAL  AND  SURGICAL  NURSING  UNITS, 
BY  SAMPLE  COLLECTION  PERIOD 


WD  TYPE 

COUNT 

ROW  PCT 
COL  PCT 
TOT  PCT 

SAMPLE 

COLLECTION  PERIOD 

1.00  2.00  3.00 

ROW 

TOTAL 

1.00 

131 

127 

131 

389 

MEDICAL 

33.7 

32.6 

33.7 

49.2 

UNITS 

49.1 

48.8 

49.6 

16.6 

16.1 

16.6 

2.00 

136 

133 

133 

402 

SURGICAL 

33.8 

33.1 

33.1 

50.8 

UNITS 

50.9 

51.2 

50.4 

17.2 

16.8 

16.8 

COLUMN 

267 

260 

264 

791 

TOTAL 

33.8 

32.9 

33.4 

100.0 

Of  the  791  patients  in  the  data-gathering  sample, 

389  were  medical  patients  (49.2  percent)  and  402  were  surgi¬ 
cal  (50.8  percent).  Within  the  total  of  389  medical  patients, 
there  were  48  in  Level  I,  312  in  Level  II,  and  29  in  Level 
III.  The  division  for  the  402  surgical  patients  shows  44  in 
Level  I,  271  in  Level  II,  and  87  in  Level  III.  The  results  of 
the  )(2  test  for  medical  and  surgical  patients  by  data- 
collection  periods  were  presented  earlier,  and  indicated  that 
the  assignment  to  Levels  of  Care  was  comparable  for  the  three 
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sub- samples . ^ 

Crosstabulations  were  done  for  each  of  the  indepen¬ 
dent  variables  and  combinations  of  more  than  one  independent 
variable.  The  results  of  the  various  tests  for  each  of 
these  variables  are  shown  in  Tables  2  through  to  16,  by 
levels  of  significance.  The  individual  results  by  data 
collection  period,  by  variable,  and  by  statistical  techni¬ 
ques  employed  are  presented  in  the  Appendices.  The  multi- 
variable  nominal  statistical  tests  are  presented  in  Tables 
13  to  17  for  each  data  collection  period,  and  only  those 
for  the  total  data  producing  sample  are  presented  fully  in 
the  Appendix. 

We  will  now  turn  to  the  results  of  the  statistical 
tests  for  the  total  data-producing  sample  and  each  of  the 
three  sub-samples. 

TOTAL  DATA-PRODUCING  SAMPLE 

The  total  sample  showed  significant  levels  at  the 
.05  level,  where  the  three  samples  taken  individually  often 
did  not,  since  the  sample  size  (N)  was  larger.  Tables  2,  and 
3  '  to  17  show  the  levels  of  significance,  by  variable  and 
statistical  technique,  for  the  total  sample,  T.  These  can  be 
compared  to  the  tables  for  each  sample  period.  Table  15 
shows  results  for  the  total  sample  only,  and  differences  in 
other  periods  will  be  pointed  out  here,  as  well  as  in  the 


^-See  p.  121. 


. 

1 


148 


sections  related  to  the  hypotheses  by  variables.  Married 
patients  between  the  ages  of  21  and  35  years  had  a  chi  square 
value  of  10.49  (2df)  p  <^  .  01  (9.20)  in  the  third  period  but 
were  N.S.  for  the  other  two  periods.  Married  patients  between 
ages  of  36-50  years  had  a  chi  square  value  (14.40,  2df )  , 
significant  to  .001  level  for  the  first  period  and  to  .05 
level  for  the  total  sample  (chi  square  value  7.77,  p  <(.05 

(5.99) ).  Married  patients  between  51  and  65  years  showed  a 
chi  square  value  of  6.81  (2df),  significant  at  the  .05  level 

(5.99)  for  the  second  period,  and  those  patients,  married, 
and  between  66  to  80  years  showed  value  4.93  (2df)  to  the 
.10  level  (4.60)  for  the  first  period.  These  findings  can 

be  related  to  the  levels  of  significance  found  for  marital 
status  and  age  in  Table  2,  for  the  test  and  other  more 
powerful  tests.  There  were  some  of  these  multivariable  tests, 
as  in  Table  15,  that  were  not  significant  until  the  N  (sample 
size)  was  increased,  and  could  therefore  not  be  computed  for 
the  other  periods,  not  only  because  of  lack  of  sufficient 
sample  size  but  because  at  times  all  the  patients  in  a  given 
category  were  in  same  Levels  of  Care .  The  findings  on  single 
patients  between  21  and  35  years  were  significant  to  the 
.05  level  for  the  total  sample  but  N.S.  for  the  three  indi¬ 
vidual  sample  tests.  Separated  patients  in  the  same  age 
category  (2.00)  as  above  showed  significance  to  the  .10  level 
only  for  the  total  sample.  Table  14  shows  that  males  in  the 
five  marital  categories  had  a  significant  chi  square  value 
for  each  individual  sample,  and  the  total  sample  was  signi- 
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ficant  to  the  .05  level,  whereas  females  showed  a  chi  square 
value  not  significant  (NS)  to  the  .10  level  for  all  samples. 
Table  13  which  presents  results  for  both  sexes,  by  marital 
status,  shows  a  significance  level  to  the  .001  for  the  total 
sample.  Since  the  largest  number  of  patients  falls  into  the 
married  category  (522  patients),  this  probability  can  be 
assumed  to  be  quite  accurate.  The  data  results  as  reported 
for  the  total  sample  are  presented  fully  in  the  tables  in 
Appendix  D.  These  results  show  that  Levels  of  Care  assignment 
is  different  by:  sex,  ward  type  (which  relates  to  type  of 
patient),  among  wards  of  the  same  type,  and  by  age  and  mari¬ 
tal  status.  Nursing  students  and  accommodation  show  no 
difference  to  the  .10  level  of  significance.  It  should  be 
remembered  that  "Levels  of  Care"  relates  to  nursing  activi¬ 
ties  centered  around  the  patient,  as  required  by  individual 
patients.  The  weighted  values  for  each  item  listed  on  the 
instrument  are  related  to  average  times  required  to  give 
that  care.  These  new  findings  of  difference  relate  Levels  of 
Care  to  the  characteristics  of  patients,  e.g.,  age,  medical, 
surgical,  etc.,  and  types  of  nursing  units. 

FIRST  PERIOD 

In  the  first  data  collection  period,  sex,  ward  type, 
specific  wards  (both  medical  and  surgical)  were,  in  terms  of 
Levels  of  Care,  all  statistically  significant  at  or  beyond 
the  .05  level,  using  the  chi  square  (X^)  or  Fisher's  Exact 
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Probability  (F.E.P.)  tests.-'-  This  means  there  is  a  .95  chance 
that  there  was  a  real  difference  in  Levels  of  Care  for  each 
of  these  variables. 

The  K-S  tests  (i.e.,  ordinal)  for  this  period  showed 
no  statistically  significant  difference  to  the  .05  level  for 
any  of  the  independent  variables  and  a  .10  level  of  signifi- 
cance  only  for  sex.  The  M-W  tests,  which  are  more  powerful 
for  ordinal  data,  showed  sex  to  be  significant  to  the  .001 
level;  ward  type  to  the  .05  level;  and  nursing  students^  to 
the  .05  level,  (among)  nursing  units  with  or  without  nursing 
students.  The  K-W  tests  showed  a  statistically  significant 
difference  to  .001  level  between  surgical  wards  and  to  the 
.05  level  for  the  marital  status  of  patients  for  this  period. 
This  test  also,  then,  points  to  a  difference  in  Levels  of 
Care  for  these  variables.  The  significance  of  Rs  with  a  large 
sample  determined  by  t-value  shows  sex  to  be  significant  to 
.001  level,  ward  type  and  nursing  students  were  significant 
to  .05  level  for  this  period. 

The  interval  tests  used  can  be  compared,  by  levels 
of  significance,  by  use  of  Table  2.  In  examining  this  table 
we  see  they  are  comparable,  almost  exactly,  in  levels  of 
significance  to  those  found  for  comparable  ordinal  tests, 

-'-Abbreviations  for  tests  will  be  used  for  these 
analyses. 

^in  the  Tables,  N  Students  refers  to  nursing  units 
with  or  without  nursing  students  whenever  used.  MED.WDS. 
refers  to  medical  nursing  units  and  SURG.WDS.  to  surgical 
nursing  units. 
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e.g.  M-W  compared  to  T-test,  K~W  to  F-test,  and  Rs  to  R. 
However,  it  should  be  remembered  that  a  test  is  dependable 
only  if  it  meets  with  the  assumptions  underlying  the  data. 

The  power  of  the  M-W  test  for  ordinal  data  is  an  excellent 
substitute  for  the  t-test,  without  the  latter's  restrictive 
assumptions.^  This  explains  to  some  degree  the  comparabili¬ 
ty  of  results  between  groups  of  statistical  tests,  for  two 
independent  samples,  or  for  k  independent  samples,  and  those 
tests  for  degree  of  relationship  between  samples  (e.g., 
males  and  females,  medical  and  surgical  patients),  those  tests 
applied  to  patients  of  different  ages  and  marital  status,  by 
their  assignment  to  Levels  of  Care.  The  remaining  data 
collection  periods  and  sections  of  this  chapter  will  be  dis¬ 
cussed,  by  reference  to  Tables  2,  and  3  to  17,  and  specific 
tables  in  the  Appendices. 

SECOND  PERIOD 

Again,  for  the  second  data  collection  period,  full 
tables  are  also  presented  in  Appendices  by  order  of  each  of 
the  independent  variables  and  statistical  techniques  used. 

By  use  of  Table  2  one  can  examine,  as  for  the  first  period, 
the  levels  of  significance  by  each  test  used,  and  by  levels 
of  measurement  for  each  test,  e.g.,  nominal:  X^,  ordinal: 

M-W,  and  interval:  t-test.  It  can  easily  be  noted  that  as 
one  proceeds  to  the  more  powerful  tests,  the  results  appear 

^Siegel,  p.  126.  Power  efficiency  for  each  test  is 
discussed  in  Siegel.  Also,  power  efficiency  of  statistical 
tests  in  general  is  discussed  on  p.  20  in  Siegel. 
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to  be  fairly  consistent.  Also,  comparable  tests,  such  as  M-W 
to  t-test  for  different  levels  of  measurement,  yield  some¬ 
what  similar  results  in  levels  of  significance.  Ward  type  is 
significant  to  the  .001  level  in  X2  test,  and  to  the  .05 
level  in  K-S,  and  for  tests  among  surgical  wards  the  level 
of  significance  is  to  the  .05  level  in  X2/  and  to  the  .001 
level  in  the  K-W  and  F-test  (ANOVA) .  Tests  among  medical 
wards  are  not  significant  to  the  .10  level  for  this  period; 
neither  are  the  tests  for  nursing  students  significant  to 
the  .10  level.  Tables  13  to  17  show  significance  levels  for 
the  major  variables,  by  categories  of  each  of  the  specific 
factors. The  results  for  the  data  on  male  patients,  by 
Level  of  Care,  controlling  for  marital  status,  showed  sta¬ 
tistical  significance  to  the  .05  level,  while  the  female 
data  did  not  demonstrate  significance  even  at  the  .10  level. 
So,  for  this  period,  male  patients  differed  in  their  Level 
of  Care  assignment  by  marital  status  while  females  did  not. 

When  we  compare  the  first  and  second  samples  by 
variable  and  statistical  tests,  the  results  are  statistically 
different  in  levels  of  significance  for  many  of  the  tests. 

The  investigator  attributes  this  to  the  differences  in  assign¬ 
ment  to  Levels  of  Care  for  the  two  samples.  This  might  also 
be  due  to  the  actual  numbers  of  patients  in  the  categorical 
divisions  of  each  variable.  Careful  examination  of  the  full 


^-E.g.,  Major  Variable-Age,  Categories  1:00  to  6:00, 
Marital,  Categories  1:00  to  6:00,  Sex,  Categories  1:00  and 
2:00. 
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presentations  in  the  Appendices  will  substantiate  this  point, 
especially  in  those  cases  where  several  categories  of  several 
variables  were  used.  The  total  sample  allows  for  an  increased 
N  (size  of  sample)  and  thus  the  power  of  the  non-parametric 
tests  is  increased  and  probability  statements  (levels  of 
significance  p^.05),  according  to  Siegel's  arguments,  are 
"exact,"  regardless  of  the  population  from  which  the  sample 
is  drawn. ^  This  then  allows  for  acceptance  of  sample  one  and 
two  although  results  differ  for  each  sample. 

THIRD  PERIOD 

In  the  third  data  collection  period,  all  nursing 
units  had  nursing  students,  and  therefore  the  tests  between 
wards  with  and  without  Nursing  Students  were  not  computed 
(N.C.).  Again,  Table  3  shows  that  for  ward  type  the  level 
of  significance  was  to  the  .001  level,  except  for  K-S,  which 
was  significant  to  the  .10  level.  Age  was  significant  to  the 
.05  level  for  Rs  and  R,  and  to  the  .10  level  for  X^  test; 
and  marital  status  was  significant  to  the  .05  level  for  all 
tests  computed.  Once  more,  in  this  period  we  see  a  differen¬ 
ce  in  Levels  of  Care  assignment  by  variables,  and  statistical 
techniques,  and  also  a  difference  in  results  from  those  of 
samples  one  and  two. 

We  will  now  turn  to  our  third  and  final  analytical 
focus,  Elements  of  direct  nursing  care,  before  ending  this 
chapter  with  an  overall  discussion. 

^Siegel,  p.  32. 
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BY  ELEMENTS  OF  DIRECT  NURSING  CARE 

The  elements  of  direct  nursing  care,  as  defined 
earlier,^-  are  demonstrated  in  the  Tables  in  Appendix  E. 

The  method  to  determine  the  Levels  uses  the  scores 
in  each  of  the  elements^  and  thus  a  variety  of  scores  in 
A,  B,  and  C  were  found  for  patients  in  each  Level,  but 
particularly  in  Level  II  and  Level  II  Extended.  The  chi- 
square  statistic  was  computed  to  discerne  the  relationship 
between  the  various  scores  in  A,  B,  or  C  respectively  and 
the  Levels  of  Care,  and  also  to  test  the  null  hypothesis 
that  k  independent  samples  have  come  from  the  same  popula¬ 
tion  with  respect  to  the  proportion  of  cases  in  the  Levels. 
However,  upon  examination  of  this  statistic  with  its  large 
degrees  of  freedom,  the  results  were  considered  to  be 
meaningless.  It  is  recommended  that  "for  tests  with  df 
larger  than  1  (that  is  when  either  k  or  r  is  larger  than  2) , 
fewer  than  20  percent  of  the  cells  should  have  an  expected 
frequency  of  less  than  5,  and  no  cell  should  have  an  expected 
frequency  of  less  than  1.  Thus,  it  is  not  feasible  to  try 
to  interpret  these  results. 

In  examining  each  element,  one  main  purpose  is  to 

lln  Chapter  I--Def initions ,  p.  7. 

^MacDonell  et  al ,  Timing  Studies,  p.  133. 

^Siegel,  p.  178. 
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view  the  variations  in  the  divisions  into  Levels  of  Care, 
by  elements  A,  B,  and  C.^- 

In  each  Level  (e.g.,  I,  II,  III)  the  patients'  nurs¬ 
ing  care  requirements  present  a  continuum,  or  an  "underlying 
continuity  of  the  variable  under  study,"2  but  patients  with¬ 
in  each  level  can  have  a  very  wide  range  of  scores  in  each 
of  elements  A,  B,  and  C. 

Upon  further  examination  of  the  data  related  to  the 
scores  in  elements  A,  B,  and  C,  it  is  interesting  to  note 
the  variations  m  the  combinations  of  A,  B,  and  C  scores. 
Further  statistical  tests^  were  carried  out  on  the  Levels 


^-In  the  text  in  the  following  sections,  the  elements 
will  be  referred  to  as  A,  B,  or  C.  Tables  217  to  219  present 
fully  the  numbers  and  percentages  of  patients  with  each  score 
in  the  individual  elements  by  each  Level  of  Care  including  . 
Level  HE  (30  days  and  over  in  hospital).  The  use  of  the 
Levels  of  Care  data,  in  regards  to  these  elements  is  still 
considered  to  be  ordinal  data. 

p 

Siegel,  p.  31. 


2 Example : 


Score 

0.0 

Level  of 

Care  (No.  of 

Patients ) 

TOTAL 

I  ONE 

II  NOT 

X  II  EXTEN 

III  THREE 

A 

14 

10 

7 

0 

31 

B 

8 

14 

0 

1 

23 

C 

12 

19 

1 

3 

35 

The  above  example  shows  the  division  of  patients  into  Levels 
of  Care  with  a  zero  score  in  A,  B,  or  C.  There  were  14  patients 
with  a  zero  scores  in  A  in  Level  I,  8  with  0  in  B,  and  12  with 
0  in  C  also  in  Level  I.  There  were  no  patients  with  0  score 
in  B  in  Level  IIE  or  with  0  score  in  A  in  Level  III. 

^There  were  four  statistical  tests  performed:  K-W, 
Spearman  R,  ANOVA-F  test  and  Pearson  r.  The  X  variable  for 
these  tests  was  "Levels  of  Care,"  and  the  Y  variable  was 
the  three  "elements  of  direct  nursing  care." 


/ 
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of  Care  data  in  order  to  examine  the  relationships  within 
and  amongst  the  A,  B,  and  C  scores  by  the  Levels  of  Care  I, 

II  and  III.  These  tests  were  performed  after  the  statistical 
analysis  on  the  Levels  of  Care  data  for  the  selected  varia¬ 
bles  and  the  three  subsamples  of  the  total  data-producing 
sample  was  performed,  but  were  computed  for  the  total  sample 
only.  Tables  for  the  four  tests  performed  are  to  be  found  in 
Appendix  E.  In  that  all  of  the  tests  provide  further  evidence 
of  statistical  significance  far  beyond  the  .001  level,  homo¬ 
geneity  of  variance  within  A,  B,  and  C  cannot  be  assumed  for 
each  Level  even  though  there  is  underlying  continuity  within 
the  three  "Levels  of  Care."  The  ANOVA-F  test  was  computed 
for  each  element  (A,  B,  and  C)  in  terms  of  the  three  Levels 
of  Care  and  the  probability  result  for  homogeneity  of  varian¬ 
ce  (chi  square  test)  was  0.00,  a  finding  which  further  pro- 
vices  evidence  of  the  wide  variations  in  the  three  Element 
scores  in  each  of  the  Levels  of  Care.  The  presentation  of  ^ 
findings,  with  respect  to  each  Element  will  now  be  discussed. 

CLINICAL  MONITORING  -  A 

The  scores  obtained  for  Element  A  of  the  Levels  of 
Care  data  collection  instrument  ranged  from  0  to  125.  A 
score  up  to  207  was  possible,  should  every  item  have  been 
checked.  The  numbers  of  patients  for  each  score  in  each 
Level  of  Care  and  the  total  number  of  patients  with  that 
particular  score  in  Element  A  (Clinical  Monitoring)  are 
presented  in  Table  217,  in  Appendix  E.  For  example,  on  page 
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414  we  find  there  were  a  total  of  129  (16.3%)  patients  with 
a  score  of  10  in  A,  15  of  these  patients  were  in  Level  I , 

83  in  Level  II,  8  in  Level  IIE,^  and  23  in  Level  III.  From 

p 

the  same  table  we  find  that  all  patients  with  a  score  of 
over  45  in  A  were  in  Level  III,  a  total  of  41  patients. 

All  Level  I  patients  had  a  score  of  10  or  less  in  A,  and 
there  was  a  total  of  92  in  this  group.  The  116  patients  in 
Level  II,  "Not  X,"  had  scores  ranging  from  0-42  in  A;  and 
the  86  in  Level  HE  had  scores  ranging  from  0-30.  The  re¬ 
maining  75  patients  in  Level  III  had  scores  ranging  from 
2-40  in  A:  25  had  scores  from  30-42,  and  50  had  scores 
ranging  from  2-30.  These  ranges  of  scores  in  A  for  each 
Level  of  Care  provide  evidence  of  the  variations  of  care 
requirements  within  each  Level  of  Care. 

The  table  for  Element  A^  shows  31  (3.9%)  patients 
with  scores  of  0  in  A;  14  of  these  patients  were  classified 
as  Level  I,  10  Level  II,  7  Level  IIE  and  none  in  Level  III. 
Of  the  183  (23.1%)  patients  with  a  score  of  2.00  in  A,  there 
were  42  Leve  I,  117  Level  II,  21  Level  IIE,  and  3  Level  III. 
As  we  proceed  down  the  tables  through  higher  scores,  we  find 
that  for  all  scores  above  45  in  A,  the  patients  are  in  Level 

1-Level  IIE  refers  to  Level  II  Extended,  defined  in 
Chapter  I  as  30  days  or  over  in  hospital. 

2Table  217  in  Appendix  E f  p.  415. 

^Table  217  in  Appendix  E,  p.  414. 
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III  only ,  which  is  in  accordance  with  the  MacDonell  scale. ! 
These  scores  are  related  to  nursing  care  requirements,  and 
a  patient  in  Level  III  with  a  score  of  25  in  A  would,  indeed, 
differ  from  one  with  a  score  of  100  in  A;  Since  A  scores  are 
one  of  the  criteria  used  to  classify  Level  III  patients,  as 
well  as  B  scores,  one  could  use  comparative  analysis  between 
A  and  B  scores  for  Level  III  patients.  On  the  basis  of  gross 
comparisons  from  our  tables,  it  can  be  seen  that  4  out  of  10 
patients  with  a  score  of  30  in  B  are  in  Level  III  (2  each  with 
scores  of  31  and  32)  9  with  scores  of  33,  2  with  a  score  of 
46,  and  so  on.  Each  group  of  these  patients  would  have  diffe¬ 
rent  requirements  for  nursing  care.  Not  only  do  individual 
patients  have  different  requirements,  but  groups  of  patients, 
in  terms  of  Levels  of  Care  classification,  also  have  different 
care  requirements  by  virtue  of  differing  A,  B,  and  C  scores. 

On  this  basis  one  might  well  question  the  usefulness  of 
analyses  of  Levels  of  Care  data  which  do  not  include  specific 
analyses  of  the  A,  B,  and  C  components.  The  statistical  tests 
performed^  provide  some  analysis  but  only  indicate  degrees 
of  variability  and  relationships  between  Levels  of  Care  and 
"A  scores." 


^MacDonell  and  others,  Timing  Studies,  p.  151,  and 
on  p.  in  Chapter  on  methodology. 


^Table  222  shows  results  of  the  ANOVA-F  test,  for 
Element  A  by  the  three  Levels  of  Care  for  this  analysis. 
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TECHNICAL  NURSING  -  B 

The  scores  obtained  through  Section  B  of  the  Levels 
of  Care  data  collection  instrument  ranged  from  0  to  52,  with 
a  score  up  to  149  possible  if  every  item  were  checked.  Table 
218  in  the  Appendix  E,  presents  the  division  of  patients  by 
Level  of  Care  for  each  score  in  Element  B,  Technical  Nursing. 

There  were  85  patients  in  Level  III  with  B  scores 
of  30  and  over,  31  patients  with  scores  between  0  and  28  in 
B  in  Level  III,  and  92  patients  with  scores  of  less  than  5 
in  B  in  Level  I.  In  Level  II  there  were  497  patients  with 
scores  of  from  0-30  in  B,  and  86  patients  with  B  scores  from 
2-27  were  in  Level  HE.  This  examination  presents  further 
evidence  of  heterogeneity  in  relation  to  the  Elements  of  Care, 
We  can  use  scores  in  Element  B  comparatively  with  those  in 
A  for  Level  III  patients  and,  as  well,  examine  B  scores  for 
Level  II  and  Level  I  patients.  The  two  Level  scores  in  B  are 
useful  individually,  and  further  by  comparative  analysis  with 
C  scores  for  Levels  II  and  I.  By  use  of  Table  218  in  Appendix 
E,  in  going  through  from  a  score  of  0.0  in  B  to  52.00  in  B, 
we  find  the  same  underlying  continuity  as  for  A  scores.  All 
patients  with  scores  of  30  and  over  in  B  are  in  Level  III, 
which  is  in  keeping  with  the  MacDonell  scaled  According  to 
the  procedure  for  categorization,  Level  I  scores  in  B  should 


-^-MacDonell  and  others,  Timing  Studies ,  p.  151. 
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not  exceed  a  score  of  51  and  in  C  they  should  not  exceed  a 
score  of  10.  Level  II  patients  present  differences  in  B 
scores  as  well  as  C  scores  and,  therefore,  present  differen¬ 
ces  in  nursing  care  requirements. 

NON- TECHNICAL  NURSING  -  C 

The  scores  in  C  ranged  from  0  to  77,  with  a  possible 
score  of  125  if  every  item  were  checked.  A  complete  presen¬ 
tation  of  the  division  of  patients  by  Level  of  Care  for  each 
score  in  C  is  available  in  Appendix  E,  Table  219  (p.  420) . 

This  element  of  nursing  care  relates  to  basic  nursing  requi¬ 
rements  related  to  personal  care.  There  were  92  patients  in 
Level  I  with  scores  of  10  or  less  for  Element  C;  497  patients 
in  Level  II  with  scores  ranging  from  0  to  70  in  C;  86  in 
Level  HE  with  scores  from  0  to  77;  and  116  patients  in  Level 
II  with  C  scores  ranging  from  0  to  74. 

High  scores  in  C,  with  low  or  zero  scores  in  A  and  B 
would  point  to  further  need  for  investigation  of  the  mix  or 
group  of  patients.  Tables  for  this  Element,  by  Levels  of  Care, 
show  how  many  patients  with  scores  over  10  in  C  care  in  Level 
II  and  Level  IIE.  The  range  of  scores  for  these  two  levels, 
although  they  also  point  to  diversity  in  nursing  care  requi¬ 
rements  for  differing  groups,  are  particularly  useful,  since 

^There  was  one  known  error  in  tabulation,  since  one 
Level  I  patient  was  reported  with  a  score  of  11  in  B.  This 
was  such  a  small  error  (1  patient  out  of  791)  that  it  was  not 
changed,  and  patient  remained  categorized  in  Level  II. 


' 
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it  is  more  likely  that  different  types  of  nursing  personnel 
(e.g.,  registered  nurses,  aides)  become  involved  in  this 
element  of  care.  Comparative  analysis  for  C  and  B  scores  for 
Levels  I  and  II  would  show  that  patients  with  high  scores  in 
B  as  well  as  C,  or  high  scores  in  only  one  of  these,  require 
different  types  of  nursing  care,  and  such  findings  could 
therefore  facilitate  more  precise  staffing  assignment. 

In  this  investigation  of  Elements  of  nursing  care  we 
have  provided  evidence  as  to  the  need'  for  more  precise  exa¬ 
mination  of  "Levels  of  Care"  data,  and  shown  that  a  signi¬ 
ficant  difference  exists  between  the  scores  in  Elements  A, 

B,  and  C  for  each  of  the  three  Levels  of  Care  respectively. 

In  that  the  findings  and  their  analyses  with  statis¬ 
tical  interpretations  have  been  presented,  it  would  seem 
useful  to  provide  some  discussion  of  these  statistical 
analyses  as  related  to  the  research  hypotheses,  the  data 
collection  periods  and  the  elements  of  direct  nursing  care. 
Such  an  overall  discussion  will  now  be  provided. 

DISCUSSION 

It  will  be  recalled  that  the  problem  for  this  re¬ 
search  is  comparative  statistical  analysis  of  Levels  of 
Care  data,  using  the  selected  variables.  The  central  purpose 
is  to  evolve  a  valid  statistical  method  for  use  with  Levels 
of  Care  data  on  the  basis  of  these  same  variables,  in  order 
to  enhance  the  practice  of  nursing  and  ultimately  improve 
patient  care.  It  should  be  emphasized  that  "cause  and  effect" 


i 
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are  not  applicable  to  the  tests  performed.  The  only  inferen¬ 
ces  that  can  be  made  are  that  relationships  exist  between  the 
variables  and  Levels  of  Care  and  that  differences  in  the  dis¬ 
tributions  among  these  Levels  existed  for  the  variables  sex, 
type  of  nursing  unit,  amongst  medical  and  amongst  surgical 
nursing  units,  age,  and  marital  status.  There  were  no  signi¬ 
ficant  differences  in  the  Level  of  Care  distributions  for 
the  variables  accommodation,  or  nursing  students.  Variabili¬ 
ty  and  thus  significant  differences  existed  in  Levels  of 
Care  distribution  for  each  of  the  sub-samples  and  the  total 
data-producing  sample.  This  discussion  and  the  statistical 
analysis  from  which  it  stems  cannot  presume  to  provide  ans¬ 
wers  which  relate  to  the  cause  of  the  differences  or  lack 
of  differences.  The  intent  is  only  to  suggest  possible  reasons 
for  these  results  and  to  bring  the  reader  back  to  the  points 
made  in  the  review  of  the  literature. 

In  the  review  of  average  daily  census  and  variability 
within  the  census,  as  McNally  points  out,  the  information 
regarding  severity  of  illness  within  the  census  and  other 
conditions  pertaining  to  the  particular  hospital  are  impor¬ 
tant."*'  Insofar  as  variability  is  related  to  the  medical 
patterns  of  care  for  various  stages  of  an  illness  some 
nursing  care  requirements  are  dependent  upon  the  orders  of 
the  physician,  and  others,  the  independent  nursing  activi¬ 
ties  relate  to  the  comfort,  physical,  psychosocial,  and 


ISee  p.  18. 
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spiritual  or  emotional,  of  the  patient,  thus  it  can  be  seen 
that  the  nursing  care  requirements  will  vary  amongst  groups 
of  patients. 1 

In  Jelinek's  model  of  the  major  components  of  any 
patient  care  operation  the  "Output  Factors"  which  were 
Patient  care,  Patient  Satisfaction  and  Personnel  Satisfac¬ 
tion  are  interdependent  with  the  input,  organizational, 
workload,  and  environmental  factors.  The  requirement  for 
care  of  the  patient  is  a  dependent  factor  and  determined  in 
part,  before  the  day  the  patient  enters  the  hospital.  The 
socialization  patterns  of  the  patient  as  Robinson  points  out 
as  well  as  the  patients  background  and  characteristics  can 
be  useful  in  planning  care. 3  Socialization  patterns  are 
considered  to  be  related  to  the  nursing  care  requirements 
of  the  patients.  In  that  social  expectations  of  males  and 
females  are  not  the  same,  their  expectations  of  the  treat¬ 
ment  prescribed  by  the  doctor  and  provided  by  the  nurse  may 
also  be  different  and  this  reflected  in  the  requirements  as 
shown  on  the  assessment  forms  regarding  individual  patients. 
In  other  words,  the  doctor  may  prescribe  different  care  not 
only  because  the  type  of  illness  differs  but  his  pattern  of 
care  may  reflect  what  he  sees  as  justified  by  differing 

Isee  p.  11,  which  gives  the  definitions  of  dependent 

and  independent  nursing  care. 

^See  p.  24. 

'^See  p.  25. 
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expectations  of  his  patients.  The  nurse,  too,  may  find  that 
the  female  or  male  patient,  as  may  be  reflected  in  our  data, 
require  patterns  of  nursing  care  dependent  on  their  expecta¬ 
tions,  (e.g.  there  were  more  male  patients  in  Level  I  than 
female  patients) ,  and  it  may  be  that  females  have  a  greater 
need  to  go  home  sooner  because  of  greater  family  responsibi¬ 
lities  . 

Some  authors  in  our  review  of  literature  reported 

that  female  patients  nursing  requirements  differed  from 

males  in  that  females  regarded  personal  grooming  and  toilet 

facilities  as  important  and  thus  required  more  care  tirne.^- 

Such  requirements  can  be  seen  as  differences  in  basic  nursing 

care  items  and  could  be  suggested  as  attributable  to  the 

differences  in  assignments  to  Levels  of  Care  between  the 

patients  of  different  sex.  One  must  not  forget  biological  and 

physiological  functions  which  are  applicable  to  sexes  and 

o 

also  to  age.  Mechanic  and  Jaco  have  many  references  which 
relate  to  the  possible  explanations  for  the  differences 
(existing)  in  the  distributions  among  the  Levels  of  Care  for 
the  variables  of  sex,  age,  and  marital  status  of  patients. 
They  also  provide  information  related  to  psycho-social  diffe¬ 
rences  which  arise  in  coping  with  illness  which  may  provide 
some  support  for  the  differences  found  in  the  nursing  care 

requirements  for  the  characteristics,  e.g.,  age,  of  the 

3  ... 

patients  studied.  This  study,  in  no  way  provides  sufficient 

1-See  p.  43.  ^See  p.  44.  ^See  p.  44. 


I  \  ffiBrMBNtai  L 


165 


information  regarding  why  or  in  what  amounts  these  differen¬ 
ces  occured.  We  only  know  that  there  were  statistically 
significant  differences  in  the  distribution  of  the  Levels 
of  Care  in  relation  to  the  variables  of  sex,  age  and  marital 
status . 

It  is  interesting  to  note  that  the  nursing  units 
studied  were  not  considered  to  provide  differing  services, 
(e.g.  such  as  specialized  nursing  units  as  a  coronary  care 
unit) ,  and  the  differences  amongst  patients  on  nursing 
units  of  the  same  type  as  well  as  between  the  medical  and 
surgical  patients  all  showed  statistically  significant 
differences  in  their  distributions  to  Levels  of  Care.  Diffe¬ 
rences  were  found  by  other  researchers  and  were  attributed 
to  differences  in  individual  patients,  as  well  as  differen¬ 
ces  in  requirements  amongst  groups  of  patients.  It  may  be 
recalled  that  Pardee  reported  differences  from  unit  to  unit 
and  attributed  these  differences  to  the  difference  in  pro¬ 
cedures  and  treatments.  She  also  indicated  that  severity  of 
illness  is  not  necessarily  equatable  with  nursing  care 

O 

required.  Such  considerations  are  applicable  to  the  nursing 
units  in  this  study  or  more  clearly  to  the  patients  on 
these  units.  The  kind  of  care  is  indeed  seen  to  differ  within 
the  Levels  of  Care  and  this  is  substantiated  by  the  finding 


1-See,  p.  45. 
2See,  p.  46. 
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in  elements  of  direct  nursing  care  and  was  also  cited  as 
such  by  George  and  Kuehn.^ 

In  terms  of  the  findings  of  no  significant  diffe¬ 
rences  among  nursing  units  which  have  nursing  students 
and  those  which  do  not,  it  could  be  pointed  out  that  although 
the  nursing  time  in  relation  to  the  nursing  care  requirement 
may  differ  in  the  presence  or  absence  of  students  (particu¬ 
larly  nursing  students  but  would  be  applicable  to  other 
students  on  the  nursing  unit) ,  the  care  requirement  of  the 
patients  is  not  altered,  at  least  not  in  our  measurements  of 
patients  nursing  care  requirement.  It  was  argued  that  the 
patient  expects  more  or  less  depending  upon  who  the  provider 
of  care  is,  but  our  findings  point  to  no  differences  in  re¬ 
quirements  as  measured  by  Levels  amongst  the  patients  regard¬ 
less  of  the  presence  or  absence  of  nursing  students.  Even 
when  the  wards  were  divided  in  to  medical  and  surgical  wards 
and  then  analysis  carried  out,  the  presence  or  absence  of 
nursing  students  did  not  provide  for  any  significant  diffe¬ 
rences  in  the  distributions  in  Levels  of  Care  and  therefore 
in  the  nursing  care  required  as  measured  by  our  instrument. 
Thus  as  was  referred  to  by  Hatt  and  Wright  that  although 
students  have  an  effect  on  the  time  spent  in  direct  nursing 
care  of  the  patients  and  possibly  to  the  expectations  of  the 
patients,  it  does  not  appear  to  be  related  to  any  differences 

1-See,  p.  47. 
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in  the  Levels  of  Care  distributions.^ 

It  will  be  recalled  that  it  was  argued  that  the 
type  of  accommodation  should  be  a  function  of  nursing  care 
requirement.  Our  finding  of  no  statistically  significant 
difference  in  the  assignment  to  Levels  of  Care  on  the  basis 
of  this  factor  are  similar  to  those  of  Gordon  et  al. 

However,  this  finding  of  "no  difference"  does  not  permit 
us  to  assume  that  accommodation  is  not  necessarily  a  function 
of  nursing  care  requirement . Conversely ,  in  the  same  study  by 
Gordon  et  al,  they  found  no  significant  differences  in  the 
assignments  to  Levels  of  Care  on  the  basis  of  age  and  marital 
status.  Age,  as  a  patient's  characteristic  has  been  shown  to 
be  a  factor  which  fundamentally  is  related  to  differences  in 
nursing  care  requirements  as  cited  by  George  and  Kuehn,  and 
Robinson. 3  Differences  in  Levels  of  Care  on  the  basis  of 
"age"  have  been  found  by  others.^  Our  findings,  too,  point 
to  this  factor  as  being  important  in  assessing  nursing  care 
requirements . 

The  fact  that  marital  status  has  only  been  reported 
in  Gordon  et  al,  and  in  that  our  findings  are  the  converse 
of  theirs,  we  might  look  to  the  relationship  of  marital 
status  with  such  things  as  life  styles  or  socio-economic 
status,  and  sociological  and  psychological  difference  between 
patients  in  the  different  marital  status  categories. ^  Such 
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^See , 

P* 
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^See,  p.  50. 
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factors  may  account  for  our  findings  of  statistically  signi¬ 
ficant  differences  in  assignment  of  Levels  of  Care  on  the 
basis  of  marital  status  of  the  patients.  Again  in  that  our 
information  did  not  provide  for  or  require  these  particular 
answers  we  can  only  say  that  our  findings  point  to  differen¬ 
ces  in  nursing  care  requirement  on  the  basis  of  marital 
status.  The  findings  in  relation  to  the  variables  are  seen 
to  be  of  importance  to  the  practice  of  nursing,  in  terms  of 
the  provision  of  care,  and  staffing,  and  also  in  future  uses 
of  the  suggested  statistical  techniques. 

In  terms  of  the  findings  in  relation  to  the  varia¬ 
bility  amongst  Levels  of  Care  distributions  for  the  three 
data  collection  periods,  and  amongst  the  total  data-producing 
sample,  this  finding  is  crucial  to  the  analysis  of  the  data 
and  the  choice  of  a  valid  analytical  method.  Groups  of 
patients  are  seen  to  have  varying  nursing  care  requirements 
based  on  the  measurement  of  requirements  of  the  individual 
patient;  and  thus  an  optimal  and  appropriate  method  for 
analysis  requires  statistical  verification  in  relation  to 
the  assumptions  underlying  the  data. 

The  findings  in  relation  to  the  Elements  of  direct 
nursing  care  and  their  relationship  to  the  Levels  of  Care, 
show  that  this  more  precise  examination  for  the  differences 
found  in  the  distributions,  could  account  for  the  differen¬ 
ces  by  Levels  of  Care.  The  differences  both  in  range  and 
distributions  of  these  elements  for  each  Level  of  Care  and 
amongst  the  three  Levels  was  statistically  significant. 
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Again,  however,  we  would  point  out  that  no  cause  and  effect 
can  be  concluded  from  the  findings  in  this  study. 

The  investigator  regards  that  discussion  relating 
to  the  overall  results  have  provided  ideas  about  the  practi¬ 
cality  of  examining  relationships  between  Levels  of  Care 
data  and  the  variables  selected.  It  is  hoped  that  the 
results  of  this  study  will  add  to  patient  care  information 
needed  and  provide  some  ways  and  means  to  use  this  informa¬ 
tion  in  order  to  improve  ultimately  the  care  of  the  patient. 

The  conclusions  and  recommendations  pertinent  to 
the  researcher's  task,  the  research  question  and  also  the 
main  purpose  of  this  study,  that  of  evolving  a  method  of 
statistical  analysis  of  Levels  of  Care  data,  will  now  be 
presented . 


■ 


CHAPTER  V 


CONCLUSIONS  AND  RECOMMENDATIONS 

The  conclusions  and  recommendations  discussed  in  this 
last  chapter  are  centered  around  three  focal  points :  the 
comparisons  of  the  statistical  analytical  techniques;  the 
development  of  a  statistical  method  to  be  of  practical  use 
in  analysing  Levels  of  Care  data,  and  the  relationships  of 
the  Elements  of  direct  nursing  care  to  Levels  of  Care. 

CONCLUSIONS 

The  main  conclusion  arising  from  this  study  relates 
to  the  underlying  research  question  posed  in  Chapter  I:  "Do 
differing  statistical  analytical  treatments  of  Levels  of 
Care  data  lead  us  to  differing  responses  to  the  data-gathering 
questions  posed  in  this  study?"  It  is  our  conclusion  that 
the  results  from  simultaneous  application  of  nominal,  ordinal, 
and  interval  statistical  techniques  demonstrate  that  the 
responses  to  the  questions  posed  do  not  differ.  However,  the 
acceptance  of  the  probability  statements  do  differ.  The  pur¬ 
poses  of  the  various  tests,  and  their  specific  underlying 
assumptions,  and  their  "separate  or  distinct  theories  concer¬ 
ning  each  level  of  measurement, determine  the  meaning  of 

^-Siegel,  p.  22. 
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the  probability  statements.1 * 3  Decisions  made  about  hypotheses 

using  parametric  statistical  techniques  on  data  which  do  not 

have  "equal  intervals"  are  very  tenuous  indeed.  Some  of  the 

other  assumptions  such  as  homoscedasticity  (equal  variance) 

required  for  use  of  parametric  statistics  often  can  only  be 

presumed  and  not  proven:  Results  in  this  study  have  provided 

evidence  that  equal  variance  does  not  exist  in  Levels  of 

Care  data,  and  thus  even  more  doubts  about  the  probability 

statements  are  raised.  The  remaining  conditions,  related  to 

the  data-producing  sample  which  has  provided  these  responses, 

can  be  explained  by  the  power-efficiency  of  the  non-parame- 

2 

trie  statistical  techniques. 

The  ordinal  tests  have  P-e  of  from  95  to  96  percent, 
and  with  our  sample  size  being  relatively  large  this  provi¬ 
des  for  the  power-efficiency  of  results  from  ordinal  tests, 
yet  probability  statements  are  more  reliable  in  that  all  the 
parametric  conditions  are  not  met.^  The  investigator  would 
re-emphasize  for  example,  that  the  assumption  of  homoscedas- 

1Siegel,  p.  20. 

^Ibid. ,  p.  22. 

3  An  example  to  clarify  this  point  about  the  meaning 
of  probability  statements  as  related  to  the  measurement  and 
specific  purpose  of  each  test  can  be  illustrated  as  follows: 

SEX  LEVELS  OF  CARE  DISTRIBUTIONS 

I  ONE  II  TWO  III  THREE  TOTAL  _  LEVEL 

MALES  20  60  20  100  X  =  2.00  (II) 

FEMALES  40  20  40  100  X  =  2.00  (II) 

In  the  above  example,  the  T-test  would  not  be  significant, 
yet  the  would;  the  converse  would  not  be  true  when  if  X^ 
is  not  significant  the  T-test  would  also  be  not  significant. 
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ticity  (equal  variance)  when  tested  was  not  met,  and  thus  in 
no  one  instance  was  the  variance  equal.  Although  our  respon¬ 
ses  to  the  null  hypotheses  did  not  differ,  the  explanation 
for  these  similarities  more  likely  lie  in  the  violation  of 
the  parametric  statistical  model,  and  in  the  higher  power  of 
the  non-parametric  tests  employed. 

The  investigator's  second  conclusion  pertains  to  the 
central  purpose  of  the  study,  that  of  evolving  a  method  of 
statistical  analysis  for  the  treatment  of  Levels  of  Care  data 
which  would  be  of  value  to  nursing  practice  and  to  the  admi¬ 
nistration  of  nursing  units.  Our  findings  clearly  indicate 
that  the  non-parametric  statistical  tests  provide  the  optimum 
amound  and  kind  of  information,  as  well  as  the  most  valid 
responses  to  probability  statements  of  rejecting  HQ  when  it 
is  false. 

In  order  to  use  statistical  analytical  techniques  on 
a  continual  basis  or  for  large  amounts  of  data  the  investi¬ 
gator  concludes  that  the  use  of  a  computer  data-processing 
center  is  essential.  It  would  seem  to  be  most  evident  from 
the  findings  of  this  study  that  the  selected  variables  emplo¬ 
yed  here  do  make  appreciable  differences  in  nursing  care 
requirements,  as  they  indicate  differences  in  assignment  to 
Levels  of  Care.  In  so  far  as  this  is  accepted  as  important, 
the  use  of  statistical  analysis  on  the  basis  of  these  varia¬ 
bles  would  be  indicated  at  varying  periods  of  time  and  would 
be  dependent  upon  the  ultimate  use  of  the  findings,  such  as 
for  utilization  patterns  or  staffing  patterns,  and/or  educa- 
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tional  requirements.  The  economic  and  practical  problems 
would  be  of  importance  in  that  once  the  use  of  the  ordinal 
tests  proven  in  the  study  to  be  the  best  method  for  analysis 
of  Levels  of  Care  data  have  been  decided  upon,  the  questions 
of  how  much  information  and  how  often  the  information  is 
required,  as  well  as  the  expense  arise.  Such  problems  are  not 
insurmountable,  but  are  factors  which  involve  the  individual 
institution.  In  order  to  be  of  practical  use  to  the  practice 
of  nursing  in  evolving  a  patient  mix  vis-a-vis  a  resource  mix 
not  only  the  individual  institution,  but  the  specific  nursing 
department  must  judge  how  this  information  will  assist  them 
in  determining  their  own  patterns. 

The  criteria  on  which  we  conclude  that  the  ordinal 
statistical  tests  cited  here  comprise  a  "valid  method  of 
statistical  analysis"  are:  appropriateness,  in  the  statistical 
sense,  sensitivity  to  what  is  being  measured,  and  objectivi¬ 
ty  in  the  data-col lection  method.  Also  it  must  be  a  method 
which  affords  a  practical  and  economic  way  of  processing  and 
using  the  data  to  meet  the  needs  of  the  institution.  Our  re¬ 
maining  conclusion  stems  from  the  results  of  the  statistical 
tests  related  to  the  Elements  (A,  B,  and  C)  of  direct  nursing 
care.  The  investigator  views  the  Elements  as  an  important 
consideration  in  both  a  practical  and  a  statistical  sense, 
and  is  therefore  germane  to  any  anticipated  applications  of 
Levels  of  Care  findings  such  as  the  staffing  of  nursing  units 
and  the  provision  of  future  health  care  facilities. 

The  final  analysis  of  the  elements  of  direct  nursing 
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care  (i.e.  the  analysis  of  those  factors  which  are  used  to 
derive  the  Levels),  clearly  shows  that  the  "Levels"  are  but 
crude  indicators;  thus,  the  potential  of  this  classification 
method  as  an  accurate  indicator  of  the  patient  requirements 
is,  in  the  investigator's  considered  opinion,  imprecise.  The 
findings  from  the  study  clearly  point  to  the  need  to  evalua¬ 
te  the  ranges  in  A,  B,  and  C  scores  for  each  Level  and  the 
importance  of  applying  non-parametric  statistical  tests  to 
these  scores  as  well  as  to  the  Levels  of  Care  data  in  order 
to  provide  a  "better,"  albeit  still  crude,  indicator  of 
direct  nursing  care  requirements. 

These  then,  are  the  central  conclusions.  We  shall 
now  turn  to  the  recommendations  growing  out  of  this  study. 

RE  CO  MME N  DAT IONS 

The  two  central  recommendations  arising  from  this 
study  encompass  the  use  of:  (1)  statistical  analytical  tech¬ 
niques  for  Levels  of  Care  data  and  the  applications  of  these 
techniques  to  the  provision  of  patient  care;  and  (2)  future 
research  related  to  selected  variables  in  the  study  of  Levels 
of  Care  data. 

The  appropriateness  of  the  use  of  ordinal  tests  for 
statistical  analysis  of  Levels  of  Care  data  has  been  demons¬ 
trated  in  this  study.  The  SCAN  system  (Scheduled  Activities 
of  Nursing)  uses  data  processed  printouts  of  a  patient's  ba¬ 
sic  care  needs,  which  facilitate  decisions  about  the  provi¬ 
sion  of  nursing  care,  and  communication  regarding  the  pa- 
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tient's  nursing  care  requirements  on  a  daily  basis  from  the 
time  of  admission.  Day-to-day  changes  are  made  by  sending 
computer  cards  to  delete  or  add  items  which  are  then  incor¬ 
porated  into  the  following  day's  SCAN.-*-  This  system  not  only 
evaluates  the  care  requirement  but  allows  for  the  assignment 
of  personnel.  In  recommending  use  of  statistical  analysis  for 
Levels  of  Care  data,  and  continual  gathering  of  such  data,  it 
is  necessary  to  consider  ways  and  means  of  reducing  the  paper 
work  and  maximizing  the  use  of  automated  data  processing  and 
statistical  testing.  Regardless  of  whether  or  not  the  infor¬ 
mation  gathered  is  to  be  of  use  in  the  provision  of  nursing 
care,  e.g.,  Individual  Nursing  Unit,  and/or  in  assessing  the 
use  of  and/or  requirements  of  specific  facilities  and  re¬ 
sources,  e.g.,  in  a  Community  or  Province,  the  investigator 
considers  automated  facilities  for  data  processing  as  being 
essential.  The  use  of  data  processing  services  available  to 
government  departments,  university  computer  centers  and  those 
in  use  by  banks,  seems  a  reasonable  possibility.  The  use  of 
such  services  by  several  institutions  or  regions  would  allow 
for  the  otherwise  exorbitant  cost  to  fall  within  economic 
constraints. 

The  areas  for  use  of  analysis  of  Levels  of  Care  data, 
by  using  ordinal  statistical  techniques,  on  the  basis  of  the 
variables  which  influence  the  assignment  amongst  the  Levels, 

^-Eunice  L.  Speed,  and  Nancy  A.  Young,  "SCAN  Data 
Processed  Printouts  of  a  Patient's  Basic  Care  Needs,"  A . J . N , 
69  (January,  1969),  pp .  108-110. 
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are  specifically  related  to  staffing  and  utilization  studies. 
The  Levels  of  Care  approach  arose  out  of  the  need  for  a  more 
sensitive  instrument  or  method  to  evaluate  the  variations  in 
demand  for  care  in  order  to  better  evolve  methods  for  provi¬ 
sion  of  resources  to  supply  care.  In  so  far  as  the  Levels  of 
Care  approach  is  superior  to  that  of  sheer  patient  census  or 
occupancy  rates,  the  results  of  this  study  verify  the  fact 
that  it  is  still  a  "crude  indicator."  The  instrument  used  for 
this  study,  however,  permits  more  precise  analysis  by  use  of 
the  Elements  of  direct  nursing  care  within  each  of  the  res¬ 
pective  levels,  e.g.,  through  factor  and  item  analyses. 

In  that  the  direct  cost  concept-'-  provides  for  flexi¬ 
bility  related  to  levels  of  activity,  and  it  justifies  vari¬ 
ances  by  differences  in  occupancy  rate,  the  Levels  of  Care 
approach  could  conceivably  be  used  in  its  application  to 
staffing  nursing  floors.  Price,  it  will  be  recalled,  advised 
from  evidence  collected  in  her  study  that  "classification  of 

patients  for  adjustments  of  nursing  hours  be  discontinued 

2 

unless  results  can  be  improved. "  Our  findings  imply  that 
more  precise  application  of  Levels  of  Care  information  would 
be  useful  in  improving  the  assignment  of  staff  and  would  also 
allow  for  improvements  in  the  health  care  delivery  system. 

Further  research  is  required,  primarily  in  developing 

1l.  F.  Patterson,  "Direct  Cost  Concept:  How  it  Applies 
to  Budgeting;  Staffing  Nursing  Floors,"  Hospital  Administra¬ 
tion  in  Canada  (August,  1969),  p.  55. 

2price,  p.  56. 
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more  precise  analysis  by  Elements  of  direct  nursing  care 
using  the  selected  variables  employed  in  this  study.  As  well, 
analysis  using  other  variables  related  to  patient  and  insti¬ 
tutional  characteristics  such  as  ethnic  groups,  types  of 
medical  staff,  changing  technology,  and  patterns  of  medical 
practice.  The  need  of  continue  research  in  relating  "Levels 
of  Care"  data  to  "workload  and  productivity"  indices  develo¬ 
ped  by  work  measurement  and  timing  studies  is  seen  as  impor¬ 
tant,  along  with  attempts  to  develop  less  cumbersome  and  in¬ 
flexible  methods  for  analysing  such  relationships,  i.e. 
methods  which  could  be  more  easily  adapted  to  each  unique 
situation.  Further  research  concerned  with  correlating  indi¬ 
vidual  Levels  of  Care  and  the  Elements  would  probably  develop 
a  more  precise  way  of  describing  the  distribution  among  the 
Levels  and  provide  the  nursing  unit  with  a  still  better  and 
more  sensitive  instrument  for  the  delicate  variable  "the 
patient . " 

Acceptance  of  responsibility  for  the  development  of 
continuing  research  by  health  service  administrators  requi¬ 
res  that  substantial  effort  be  made  to  describe  more  fully 
"the  behavioral  and  economic  parameters  of  patient  care  and 
health  system  models."  This  study  has  provided  descriptions 
of  some  of  the  parameters  of  patient  care  requirements. 

The  use  of  the  information  provided  by  this  type  of 
statistical  analysis  in  relation  to  the  concept  of  "progres- 

Wanda  MacDowell,  "Conference  on  Cost  Effectiveness 
and  Patient  Care,"  Nurs.  Res.  Rep.  2:1,  (March,  1967),  p.  2. 
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sive  patient  care,"  may  very  well  provide  useful  information 
required  in  the  assessment  of  the  utilization  of  health  care 
facilities . 

"Good  care  is  not  just  bedside  care.  ...  No  single 
individual  or  group  can  give  it.  It  is  a  combined  effort. 

It  is  evident  that  the  data  collected  and  analysed  for  this 
study  portrays  but  a  small  part  of  the  nursing  requirements 
of  hospitalized  patients.  It  will  be  in  a  combined  effort 
that  the  ultimate  improvement  of  patient  care  will  be  achie¬ 
ved  . 


^-Kenneth  Babuck,  "Yesterday-today-tomorrow,"  Hospital 
Progress  46:6  (June,  1965),  p.  96. 
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The  appendices  are  sequenced  in  such  a  way  as  to 
facilitate  relating  the  statistical  techniques  used  by  the 
independent  variables  in  the  research  hypotheses,  and  the 
data-producing  sample,  by  data  collection  periods.  The 
tables  are  reduced-size  replications  of  the  computer  print¬ 
outs.  Illustrations  of  each  type  of  table  are  provided  in 
Chapter  III^  in  order  to  facilitate  their  interpretation. 

The  appendices  are  ordered  alphabetically  from  A  to 
E,  with  a  title  page  before  each  set.  The  variables  of  sex, 
type  of  ward,  specific  ward,  nursing  students,  nursing  stu¬ 
dents  controlling  for  ward  type  1  =  medical,  2  =*  surgical, 
accommodation,  age,  and  marital  status  will  be  in  this  same 
sequence,  whenever  the  statistical  test  is  applicable. 
Appendix  A  consists  of  the  nominal  statistical  tests,  by 
variables,  and  by  data  collection  period,  in  the  order  of 
first,  second,  third,  and  total  data-producing  sample. 
Appendix  B  is  comprised  of  the  ordinal  statistical  tests, 
by  variables  and  data  collection  periods,  in  the  same  order 
as  applicable.  Appendix  C  includes  the  interval  statistical 
tests  in  the  same  arrangement  as  the  two  prior  appendices. 

In  Appendix  D  the  order  is  somewhat  varied  in  that  it  con¬ 
tains  the  nominal  tests  for  the  total  data-producing  sample, 
by  sample  (data  collection  periods)  and  the  ANOVA-F  TEST  by 
sample.  Also  included  in  this  appendix  are  the  nominal  tests, 
for  the  multivariable  divisions,  the  categorical  breakdowns 

^-See  "Guide  to  the  Tables"  pp.  91  to  112. 
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by  marital  status,  sex,  and  age,  by  the  total  data-producing 
sample  only.  The  sequence  includes  sex  controlling  for  mari¬ 
tal  status,  marital  status  controlling  for  sex,  sex  control¬ 
ling  for  marital  status  by  age,  age  controlling  for  marital 
status  by  sex,  and  marital  status  controlling  for  sex  by  age. 
Appendix  E  contains  all  the  statistical  tests  performed  for 
the  elements  of  direct  nursing  care,  A,  B,  and  C,  by  Levels 
of  Care.  The  title  pages  will  specify  the  tests,  and  data 
collection  periods  for  each  Appendix. 
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Nominal  Tests 
Chi  Square 

Data  Collection  Periods 
First 
Second 
Third 

Total  Data-Producing  Sample 
Tables  1  to  53 
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APPENDIX  E 


Tests  By  Elements  A,  B,  and  C  of 
Direct  Nursing  Care 

Nominal  Test  -  Chi-Square 

Ordinal  Tests  -  Kruskal-Wallis , 

Spearman  rho 

Interval  Tests  -  Anova-F-Test , 

Pearson  r 


Tables  217  to  223 


- 


414 


TABLE  217 


Flu  roT7»i.  (CRCation  Dare  -  03/2o/7 1) 


CROSSTAOUL/irrON  OF  *  »<*«♦*«.•■ 

fit  Elcvel  etrojccb  level  of  c/»rc 


FiLVCL 

C  OUNT  I 
H.OW  per  IT  ONE 

tot  per  I 


JJ  r<QT  V  II  EXTIH  m  THU 


Poa 
Tor  At 


M 
3 .9 


183 

23.1 


& 

o.  a 


loo 

12.6 


129 
If  .3 


* 

o.5 


4- 

!  O.S 


JO  6 

1-5  •* 


11 

1.4 


3 

0.6 


7 

0.9 


2 

0.3 


793 

loo.  o 


(CCNTIMWED) 


415 


TABLE  21 7-Cont.inued 


riLt  TOTAL  (CREATION  &AT£  *  03/20/71.) 

•  *  ’  ‘  ^  C^OSSTAOULATrow  OF 

CLfVtL  EXTENDED  LEVEL  OF  CA0€ 


A 


P 


tLEVCt 

Coim  i 


ROU  PC  T  II  ONE 

rj  wot  x 

U  E  XT  £N 

ITJ  THSE 

col  per 

TOT  PCT 

1.00 

2.00 

2.50 

3.00 

40.00 

0 

6 

0 

2 

0.0 

75.0 

0  .o 

25-0 

0.0 

1.2 

0.0 

1.7 

0.0 

o.e 

0.0 

0-3 

42.00 

O 

3 

o 

0 

o.o 

100.0 

0.0 

O.o 

O.o 

0.6 

o.o 

o.  o 

0  .  o 

0.4 

O.o 

0.0 

So, oo 

0 

o 

0 

13 

0.0 

0.  o 

0.0 

loo.  0 

c  .c 

o.o 

o.c 

12.2 

0.0 

0.0 

o.o 

1-6 

52.00 

0 

0 

0 

3 

0.0 

o  .  0 

0.0 

100.0 

O.  0 

o.  o 

0.0 

2.6 

0 . 0 

0.0 

0.0 

0-4 

SS.oo 

o 

o 

o 

1 

0,0 

o.c 

c .  o 

loo.  O 

0.0 

0.0 

0.0 

0.9 

0.0 

0.0 

0.0 

o.  1 

57.00 

o 

O 

0 

2 

0.0 

0.0 

o.c 

1  00.0 

0.0 

o  .o 

O.o 

l.r 

O.  0 

o.o 

0.0 

0.3 

to.  CO 

o 

o 

o 

4 

0.  O 

O.o 

0.0 

loc.  0 

o.  o 

0 .  o 

0  .  o 

3.  A 

0.0 

c  .c 

C  .1, 

c.3  j 

ts.ct 

c 

o 

o 

2 

O.  0 

o  o 

0.0 

loc.o 

0.0 

o.c 

o  .o 

1.7 

o.c 

o.c 

o.o 

o.  3 

il.  00 

0 

0 

0 

2 

o.  o 

0.0 

0.0 

7  00.  0 

0.0 

0.0 

o .  o 

l.T 

o .  o 

o.o 

0  •  0 

O.J 

75.00 

0 

o 

0 

6 

0.0 

o.  o 

0  -o 

1  00.  o 

0.  0 

0  .o 

0.0 

5.2 

0.0 

o.o 

O.c 

0.8 

7T.00 

o 

o 

o 

3 

o.o 

o.o 

0.0 

1  00.0 

o.o 

0.0 

0.0 

7.6 

0.0 

0 . 0 

0  .  o 

O.  V 

85.00 

0 

0 

0 

1 

0,0 

0.0 

o.c 

1  oo.o 

o.  o 

0.0 

o  .o 

0.9 

O.  0 

0  .o 

o  .o 

O.  1 

90.00 

o 

o 

0 

1 

o .  o 

O.o 

0  .  o 

loo.  o 

0.0 

o.o 

0  .  o 

0.9 

0.0 

0.0 

0.0 

0.1 

1 00.00 

o 

o 

o 

2 

o4  o 

0.0 

0.0 

J  00.0 

p.  0 

0.0 

0.0 

1.7 

0.  o 

0.0 

0.0 

0.3 

125.00 

0 

0 

0 

1 

0 . 0 

c.o 

0  .0 

loo.o 

0.0 

O.o 

0.0 

0.9 

o.o 

0.0 

0.0 

0-1 

COLUMN 

92 

497 

pfc 

JU 

TOTAL 

11.6 

fcZ.fi 

10.9 

70-7 

ROW 

roTAL 


8 

1.0 


3 


O.f 


13 


l.t 


3 


O.  4 


l 


0.1 


2 
O.  3 


<t 

o.  S 


7 

0.3 


2 


0.3 


6 


o.e 


3 


O.^ 


1 


0.2 


1 


0.1 


2 

O.J 


1 

0.1 


791 
1  00.0 


cm  r  3 qua  k  r 


437.31470  K-n»/ 


e.$  QC(>AtfS  CC  FRCCDC* 


416 


TABLE  218 


(CHI  ATI  ON  DaU  -  03/20/71 ) 


CROSSTAfiULATlOr^  OF  «  '  t  t  f  •  »  ■  tr 
ev  ELEVtL  EXTENDED  LEVEL  OF  C/l&E 


ELtVEL 


e 


ROW 

total 


73 

2.9 


49 

6.2 


4- 

0.5 


75)7 

24-9 


23 

2.  ? 


1 

o.l 


25 
3.  2 


(COL'T  INUCOJ 


J  2 
1.5 


19 

2.4 


4- 

0.5 


81 

10.  2 


29 
3.  7 


4^ 

0.3 


73 

9.2 


791 

700.0 


417 


TABLE  218-Continued 


(CKMTJON  DATC  »  03/20/71) 


CROS-STAflULATlON  OF  '  *  *  '  *  '  *»  "  * 

BY  £L t  V£ L  EX7ENOCO  LEVEL  OF  C ARE 


fXJU) 

total 


)  2 
2.5 


12 

1.5 


9 

1.1 


6 

O.  8 


7 

0.9 


2 

o.) 


6c 

7.6 


4 

0.5 


3 

O.f 


21 

2.7 


4 

0.5 


6 

0.  B 


5 

0.  6 


7 

0.9 


791 

106.  O 


(CCWT  iNUtD) 


418 


TABLE  21 8 -Continued 


me  TOTAL 


ICKiATlON  PATE  «  03/20/71) 


6 

9  t 


(cw  TIrtuCD) 


1  *  ?  «  T 

t  9  -  * 

COUNT 
ROW  PCT 

COL  f'CT 
TOT  rCT 

V  <  .'  > 

f LEVEL 

I 

IT  ONE 

1.00 

it  not  x 

2.00 

C  R  os 

-3  <  *  ? 

21  CXTEN 

2. 50 

S  T  A  6  U 

III  THC6 

3.00 

16.00 

0 

3 

0 

1 

0.0 

75-0 

0.0 

25.0 

0.0 

0.6 

0.0 

0.9 

0.0 

0.4- 

o.o 

o.l 

29.00 

0 

1 

0 

0 

0.0 

1  oo .  o 

0.0 

o.o 

0.0 

0.2 

o.o 

0.0 

0.0 

0.1 

o.o 

0,0 

30.00 

0 

0 

0 

27 

0.0 

o.o 

o.o 

ICO.O 

0.0 

o-c 

c.o 

23-3 

0. 0 

o.o 

o.o 

3.4 

31.00 

0 

0 

0 

t 

0.0 

o.o 

0 .  O 

ICO.O 

0.0 

o.o 

0.0 

5.2 

0.0 

0.0 

o.o 

o.  e 

32.00 

0 

0 

0 

1 

0.0 

0.0 

0.0 

2  CO-  0 

0.0 

o.o 

o.o 

c.  0 

0.0 

o.o 

o.o 

0.1 

33*00 

0 

0 

o 

lO 

0.0 

0.0 

0-0 

loo .  o 

0.0 

0.0 

0.0 

e.6 

0.0 

0,0 

0.0 

3*3 

34.CO 

0 

0 

0 

1 

0.0 

0  .  o 

0  0 

1  00.  o 

0.0 

0  -0 

o.o 

0  .  Q 

o.o 

Q.o 

o.o 

__c;  J__ 

35.00 

0 

o 

o 

3 

0.0 

0.0 

0.0 

JOO.O 

0.0 

0.0 

0.0 

26 

0.0 

0  -0 

O.o 

0.4 

SC.oo 

p 

0 

0 

1 

o,c 

0.0 

o  .o 

ice.  o 

0.0 

0.0 

0.0 

0.  o 

o.o 

o.c 

c.o 

0.1 

37.00 

0 

o 

o 

4 

0.0 

0.0 

c.o 

1  eo.o 

0.0 

0  .  o 

0.0 

3.4 

o.o 

O.o 

0.0 

0.5 

38.00 

o 

0 

0 

3 

0.0 

0.0 

0.0 

JOO.O 

0.0 

0.0 

0.0 

2.6 

o.o 

c.o 

0.0 

O.  A 

59.00 

0 

0 

o 

1 

0.0 

o.o 

o.o 

1CC.O 

0.0 

o.c 

0.0 

0.9 

0.  o 

o.o 

0.0 

O.l 

40.0c 

o 

o 

0 

6 

0.0 

0.0 

o.o 

ICO.O 

o.o 

0.0 

0.0 

6.9 

0.0 

o.o 

o.o 

1.0 

91  oo 

G 

o 

o 

1 

O.o 

0.0 

o.o 

100.0 

0.  0 

0.0 

o.  o 

o.  9 

0.  0 

0.0 

0.0 

0.1 

COLUMK 

92 

4  97 

66 

116 

TOTAL 

11.6 

62.  8 

10.9 

14.7 

M  ELCVtL 


ROW 

total 


EXTENDED  LEVEL  OF  C ARE 


J 

0.5 


2 

O.l 


27 

3-4 


6 

0.6 


2 

o.l 


lo 

1.3 


1 

o.l_ 


3 

O.^f 


1 

0.1 


4 

0.5 


3 

o*f 


1 

0.2 


e 

l.o 


1 

0.1 


7pl 

100.0 


419 


TABLE  213-Continued 


FILE  TOTAL  (CCtATlON  DAT  F  x  03/20/ 7l) 


SSTABULATloN  OF  '  r 

e>r  ELEV6L.  EXT iUbLO  LEVEL  CF  Cj£t 


ELEV£L 

COtWT  1 
F-Oo  rcr  j7  chc 
COL  PCI 
TOT  PCT 


TI  McT  X  XI  £ XT CK  III  -tM^G 


42  •  C>0 


43.00 


45.00 


il  .CO 


le.oo 


5o.oo 


51 .  oo 


52  .OO 


Column 

TOTAL 


ficu 

TOTAL 


7 

0.9 


3 

0.4 


? 

0.3 


1 

o.l 


2 

0.3 


1 

0.1 


2 

0.3 


1 

0.1 


791 

100.0 


Cf/I  SQUARE  =*  761  .€ 1 9?2  WITH  147  DCoftCLS  OF  FRCEdl/A 


420 


TABLE  219 


FILE  TOTAL 


(CR-CATT-OM  DATE  -  03/20/71) 

■  •  ~  '  *  CR-OSSTABULATTON  of  ‘  **♦'*«  * 

6Y  E  L  £  V  f  l—  LKTfNDCO  LEVEL  OF  CARF 


c 


£  LEVEL 


COUMT 
low  rcr 
COL  rcr 
107  fCT 

'  ONE 

1 .00 

IT  Mot  X 

z  .co 

n  EKT£K 

2.50 

Ill  TKC£ 

3.00 

0.0 

12 

19 

1 

3 

39.3 

59.3 

2 « 9 

e.o 

13.0 

3.8 

1.7 

2.  6 

1.5 

2-4 

0.1 

0.4 

3.00 

67 

11  J 

11 

12 

33.3 

55.2 

5.5 

6-0 

72.6 

22.3 

12  .S 

lo-3 

9-5 

7^.0 

1  .4 

1.5 

9-00 

1 

i 

0 

0 

60.  C 

2  o.O 

0.0 

o.o 

9.3 

o.  2 

0.0 

0.0 

o.s 

o.  1 

0.0 

0.0 

5.00 

0 

1 

0 

0 

0 .  o 

loo.  0 

0.0 

o.o 

0.  0 

6.2 

o.o 

o.o 

o.c 

o.  l 

6.0 

o.o 

6.00 

2 

?. 

0 

2 

75.6 

A 2. 9 

0.0 

2E.6 

2-2 

c.6 

O.o 

1.7 

O.  3 

0.4 

o.o 

0.3 

7.oo 

O 

3 

0 

O 

0.0 

loo  .o 

o.o 

0.0 

0.0 

0.6 

0.0 

0.0 

c/.  0 

0.4 

o.o 

0 . 0 

fc.-OO 

2 

o 

c 

0.0 

ico.c 

o  .o 

c  .o 

0.0 

C  .  4 

0.0 

c.o 

C  .0 

o.5 

c.o 

0.0 

9-00 

4 

7 

0 

3 

28. C 

30.  C 

c.o 

21.4 

6 .3 

1  .  4 

0.0 

2-6 

c.s 

0.9 

c.o 

0.4 

10.00 

3 

12 

0 

0 

70-  0 

eo.  o 

O.o 

C.  0 

3.3 

2 .« 

o.o 

0. 0 

C.4 

1.5 

0.0 

0.0 

13-06 

C 

7  5 

1 

1 

0.0 

97. 6 

3.1 

3.7 

0.0 

5  .  c 

1  .2 

0.4 

0.0 

3. 2 

c.l 

0.1 

19.00 

o 

4 

o 

C 

0.0 

lCC'.O 

o  o 

0.0 

0-0 

c .  e 

0.0 

C.o 

o.c 

o.O 

c.o 

0.0 

It  .oo 

o 

1C1 

12 

14 

0.0 

79 .  5 

V  -  4 

IT  .O 

0.0 

20  .3 

14.0 

72.1 

o.  o 

iz.  e> 

1  .5 

1*6 

17.oo 

o 

1  1 

1 

1 

0.0 

C-4  •  6 

7.7 

7.7 

0.0 

2.2 

1.2 

0.9  . 

O.o 

1-4 

0.1 

0.1 

19.00 

0 

15 

2 

3 

0.0 

75.0 

10.0 

15.0 

0.0 

3.0 

2.3 

2-6 

o.c 

1 .9 

o.  5 

O.f 

COlUtfK 

92 

4  77 

©6 

116 

TOTAL 

11 . 6 

62.© 

10.9 

14.7 

Row 

total 


35 


20  3 

2A.$- 


o. 


£ 

6 


1 


o.l 


o. 


7 

9 


5 


C.Q. 


o. 


1 

3 


14- 


i.  e 


3 


IS 

.9 


27 


3.4 


0.5 


127 

16.1 


13 

1.6 


20 

2.5 


791 
lOO.  0 


(CORTJMu£D) 


421 


TABLE  21 9-Continued 


FILE  TOTAL  (CKfAUCN  CATE  •  03/20/71) 

CfLOSSTAeULATTON  OF  r  *  „  »  ,  •  r.  *.  f  ♦ 

C  sr  elevel  ExTEwotb  level  of  care 


c 


COUNT 
ROW  PC T 
COL  PC  T 


E  LEVEL 

. »  cne 


II  WoT  X  IT  £  XT  LN  111  THftE 


ROW 

TOTAL 


17 

2.1 


lO 

1 . 3 


14- 

1.8 


19 

2.f 


2 

0.3 


14- 

4.3 


3 

C.<4 


4f 

8-1 


lo 

1.3 


3 

O.f 


15 

1.9 


20 

2.5 


2 

0.3 


791 
ICO.  o 


! 


i 


(Cc*.'TlrJj[  D) 


422 


TABLE  219-Continued 


Flit  TOTAL  (CRT ATIOM  DATL  *  OVZo/ll) 


t  * 

c 


CROSS-TABULATION  OF  '  -9cr«A 

er  itcvLi.  ztrcuoiv  levcl  of  ca*e 


c 


CLCV6L 


COUNT 

RO>i  per 
COL  PC  3 

7 OT  PCT 

CNC 

0 . 00 

11  NOT  X 

2  •  T'O 

n  cxm» 

7.50 

JJJ  THPC 

3.00 

35.00 

0 

10 

2 

0 

0.0 

63.3 

36.  7 

0.0 

C  .0 

2.0 

2.3 

0.  0 

0,0 

3  .3 

0.3 

o.  o 

36.00 

o 

4- 

1 

0 

0.0 

eo.  o 

20.0 

0.0 

0.0 

o.e 

1  -Z 

0.0 

0.  0 

o.5 

0.1 

0.0 

31*00 

0 

3 

1 

o 

0.0 

.50. 0 

50.0 

00 

0.0 

o.  2 

1  -z 

0.0 

0.0 

o.  1 

O.  1 

O.  0 

38.00 

0 

2 

3 

3 

.  0.0 

5  o.o 

25.0 

25*  0 

0.0 

0.4 

1  -2 

0.9 

0.  0 

0.3 

0.1 

o.l 

39.00 

o 

3 

2 

3 

0.0 

37.5 

25.0 

37.5 

0.0 

0 . 6 

2.3 

26 

0.  0 

0.1 

0.3 

P.  4 

o 

o 

o 

IF 

o 

3 

0 

0 

o.o 

100.  0 

o.o 

0 . 0 

o.o 

o  .  7 

0.0 

O.  0 

0.0 

0.1 

0  .o 

0.0 

41  .  CO 

© 

D 

a 

3 

0.0 

0  .o 

75  .0 

25.0 

0.0 

0.  0 

3.5 

0.9 

0.0 

0 . 0 

0. 4 

0.1 

42  .00 

0 

e 

3 

0 

0 . 0 

7?  .  7 

27-  3 

o.b 

C  .  0 

1 . 6 

3  .5 

0.0 

o.c 

1.0 

0. 4 

0.0 

4300 

0 

1 

0 

3 

C.  0 

50.0 

0.0 

50.  0 

o.  0 

C .  2  - 

o.o 

o.  9 

0.0 

0.3 

C-0 

C.l 

41.00 

0 

1 

2 

3 

o.o 

2  5  .  C 

.50.0 

25.0 

O.P 

O.  2 

2.3 

0.9 

o.c 

0.3 

0.3 

0.1 

<5.co 

o 

1 

0 

0 

0.0 

Ico.o 

0.0 

0.0 

0.2 

C  .  0 

o.o 

0.0 

0.3 

0.0 

0.0 

46.00 

0 

1 

O 

2 

0.0 

33.3 

0.0 

66.  / 

o-o 

o.  Z 

0.0 

1-1 

0.0 

0 . 1 

0.0 

0.  3 

17.00 

0 

2 

0 

0 

0.0 

3  00-0 

o .  o 

c.o 

O  .  4 

o.  o 

0.  0 

0.0 

0.3 

0  .  o 

0.0 

10.00 

0 

3 

3 

0 

c.o 

25.0 

75.0 

O.  0 

0 . 0 

0. 7 

3.5 

0.  0 

0.0 

0.1 

O  .  6 

0.0 

COLUMN 

97 

197 

86 

116 

-total 

•  33.6 

62.8 

JO. 9 

34.7 

P.OU 

total 


il 

1.5 


5 

0.6 


2 


0.3 


4- 


0.5 


8 


3.0 


1 


o.l 


4 


©.5 


31 


3-4 


2 


0.-3 


4- 


0.5 


1 


o.  x 


3 

0.4 


2 


0.3 


4 

0.5 


791 

3oo.  o 


£ccur  i  tin  co) 


423 


TABLE  219-Continued 


FllC.  TOTAL.  (CKIATIP»*  PM  l  -  0V70/M) 

4  *  CF.OSSTA0UIATI0N0F 

C  PV  UIVtL  lUINCCO  LC  v  It  OT  CA*C 


e 


fir  vt  t 


FOW 

TOTAL 


2 

O.  3 


O. 


2 

3 


6 

0.  4 


3 

o.a 


.0. 


5 

C 


A 


0.3 


3 


0.4 


1 

0.1 


a 

c.  1 


1 


c.  1 


o 


1 

a 


a 


0.1 


3 

0.1 


1 

0.1 


1 

o .  1 


3 

0.3 


2 

0.3 


1 


O.  1 


7  93 
TOO.O 


CUT  SCiUAl  f  ' 


4  73.C‘<OV3  WITH  J«0  DURCIS  rKUOOM 


TABLE  220 


424 


ft 

ro 

cO 

A 

H 

</> 

id 

_J 

CO 

■< 

or 

I  > 


m 

;  i 

T-l 

01 

-J 

UJ 


ro  ro  ^ 


<n 

CL 

C3 

o 

<Z 

co¬ 

ld 

> 

•f) 

in 

id 

O 

O 

a 

<o 

■Z 

id  • 

UJ  'Ll 

2  O 

H  ^ 

UJ  <c 
(C  /JO 


r-»  t-4 

</> 

r~ 


H  l! 


co 
o 
or 

CL  ;/1 


(O  o 

—  <J 

CO  z 
>-  o 
-J  u 


07 


tl  8 


z  «- 

o 


< 

o 


V 

CO 

CL 

Z) 

Q 

ClT 

O’ 


lO 

csr 

< 


to 


r-4 


i  i 

lid 

I  ro 

b 

'< 

V* 

O  ro 

t 
!>- 

Ul 


cn  cO  —  r*  ~ 

— i  — r  l—  ^  .  ‘4  ^ 

c0  CO  _J  cO  |— o 
<  <  cZlD  —  Z  ZQL 

EoCQ^U-OdJ-Od 

o  H  <  <  Q  <OZ  V- 

<  >  >  cO  O  -3D 
V—  >  Z  I  —  _ 

<  DC  'O  IL  O  ^  — IL-cO  2C 

- 

<Z  CO  o-  ^  A 

o  co  Z  •  <<Z  1/1 

u.  o  —  o  o  r» 

-z  —  o  <z 

U-  u.  u.  z  z 

o  o  J  - ; 

•<  o 

•  •  *  UJ 

o  o  o  Q- 
Z  Z  V-  CO 


u. 

o 


o 

°iS£ 

o  <  < 

ZfiO 


o 

z 


I 


I 


CM 

CO 

IL 

to 


tO 


3 


RO 

co 

U1 


c-4 

cr> 


to 


B 


CZ  Cl¬ 
uj  .03 
07  o 
x 

(0DCJ 
Cl  Z 

ro  Z 
o  o-  — 

DC  3 

C70  * 

or  o 
vQ  U-  U7  Z 
'HO 

X  rH 

r-: 

t— I  fc 

^roz 
ko 


H 

cr> 

r- 


_ i— 


o' 

ro 

ct- 

ri 

X 

X 

r- 

-b 


; 

icr> 


!r» 


UJ 

o 

z 

< 

or 

< 

> 

u- 

o 

n 

in 

n 

a; 

z 

<£ 

07 

-J 

< 

if 

< 

z 

uo 

o 


O  O  O' 
O  o  oj 
•  •  *1 

CO  o  I~L 
No  rO  Ol 
to  OO  cO| 

O  to  CSoi 

r-H-  'Oj 

tnOOOl 

io  i/o  o 

z  ,  •  *4 

■c  Vi  0703 
oCO^ 
v-t  H  cnj 
VL  L3  -J-  O 

0  .  b  A' 

cl  c~l  fit 
cn  o  o  q; 

•c  in  v>  o| 
ro  •  •  i 
tzj  o4  ~o  o 
CD  <3  VO 
H-  CH  col 
\.o  rO  Nj 
rJ  (O  t-Jj 

O  O 
O  C3 

u-  ;  : 

Qt-M 


O  cO 

I —  r-l 

-t**  vD  *v0 
•  • 
ro  V) 
o3  O 

rJ  H 


UJ 

c0  . 
<^l  r4rO 

c2 

< 

> 


_ 2-.20 


TABLE  221 


425 


O 


o 

i 


CO 

n 

to 


< 

i 

c-4 


UJ 

> 

at 


m 

o 


<5: 

Q 


H  H 

cr> 


li  tl 


,  ,  27(0 

UJ  2T 

_j  o  ujar 
cc  —  cj  o 

O  I-  zu 

a.  a  o 

UJ  —  o 
cn  cr  u- 
-  a :  -  u. 
?ozo 
— i  .J  r  o  er, 


|l  !» 

cn  cO 
uJ  uJ  - 


c 

z 

o  J- 

CJ 

< 


Uj 

>- 

O 

CO 


<■0 

o 


<r 

ar 

ll 


(O 


CO  CO  CC  C3  ,  -h^O 
q  r  <t  c-7>/  cn  t*  z  cz 

0 

*£  r4 

o 

c*o - O  Z  Lil  <U, 

• 

O 

art-l 

^  —  crcz  u.  ■<  h~  —  a: 

ro 

Of 

(J  h-  <  <  «oOZ|- 

LL 

< 

C  >>  IS)  —  30 

r^> 

z 

-z 

>  Z  'zcflu.  Q. 

X 

0 

<=c 

<c  <z  (-  a.  o  cch-lo  w  z 

'zr 

X  c-J 

2:1030  —  s  if?  uj  —  — 

r— *  • 

or 

cz  co  a.  1 —  cz  uj  0 

X 

— 

< 

0  cz  •  <  <  i~  0  <  < 

O 

p 

UJ 

lj-  0  —  0  O  uJ  l~  )— 

« 

Q. 

2:  —  0.  0  0  <  < 

H  • 

Dr  H 

00  -=*■ 

U-U.O.  U-  (O  Z  Z  Q  A 

U. 

0 

0  0  0  -J  — 

x 

_j 

<  0 

O  >< 

UJ 

'< 

©  0  •  y—  uj 

•  IO  • 

cc 

V— 

0000a- 

rOH, 

v2 

O  > 

Z  -*  Z  1-  CO 

H 

rO 

V 

c0 

O 

> 

* 

cc 

ut 

H 

rn 

X 

CZ 

cr> 

0 

z 

• 

tH 

< 

r 

cz 

«rt 

X 

X 

iO 

< 

UJ 

CL. 

cO 


3 


r4  oO  o 
Cn  a?  o 
HislHQ 
to  CP  o  o 
H  cod  O 
i/l  tf)  d  O 
•  •  •  • 
H  co  O  r-» 

iH  r-» 


cO  cO  O  (5T 
Q  CO  O  H 
'["■  O  o  CD 
iniooM 

dKl  Q  J" 

cjj  o  m 

•  •  •  • 

T'-i 


o  o  .j-cr? 
cr>  o  <r>  cr> 
oo  a  -j- 

07  O  'XI  l 


in  a  <o  ol 

O  c-s|  CnJ 

*  »  •  * 

>OHo  o 

V* 


o  cnr'p' 
o  r'-L~<Ni 
OhWO! 

o  rt  cnco 
ocn  r-g 
od'inJ- 

•  •  •  • 
•H  o  o  o 


H  c4  c0 


DEGREES  OF  FREED  Ohf  ~  7S$ 


426 


o 

i 

10 

cO 

A 

< 

I 

H 

o? 

til 
•  -J 
cO 
■  < 


CN 

CN 

CM 

w 

1-4 

CQ 

Eh 


cc 

< 

> 


i  ? 

»-• 

i 

:3 

a) 

5 

_» 

;  « 

'  lO 

li 

kD 


V- 

cO 

LlJ 

vr 


< 

> 

o 

< 


LS 

r-4 

3  H 

i* 

o  ^ 

) —  50 
r  in 

3. 

cr> 


to 


-j 

UJ 

O 

H  3Z 

a 

< 

bU 


to 


<fl 

UJ 

_J 


(  Z 

<y>  . 

99 
3 1 


ft 


c4  o  o  cn 

in  o  cH  cr? 


aj 

O 

Z 

< 

'oC 

< 

> 


rO  Hf^O 
\j>  l-D  O*  O 
r-i  rO  p*  O 
r4 

.  *  •  • 

*-i  -hfOV  3- 

H  W  J 


2 

< 

UJ 

r 


co  to  V-  — 

<f  CL  ^  ^ 

-  o  r  —  >T 
croc/GH 

<f  c/  C 

li.  O.U.  »; 

O  O  O  O  'n,^* 


o 


in  tn  — : 


4 

p 

-I 


cO 

< 

co 

o 

cZ' 

0- 


iTi 

o 

o 

CO 


o  c4  r-  "O 
O')  14  O  O 

r- *  O 

r4  HtO'O 
•  •  •  * 
j-r4  jy  ~y 
rH  |Oi  r» 


aC 

UJ 

CO 

x 

13 

■jC. 


cJlfl'Sll 
cn  <$>  r-t  J» 

Urtl' 


r° 


tC  aCc»f°C 

UJ  UJ  UJ  UJ 

co  <0  <5  <3 

x  x  z  * 

3  ? 

z  x  ■£  ^ 


I 


o 

o 

O 

O 

O 


c4 

CO 


U- 


ol 

00 

•-i 


H 

co 

uj 

V- 

a) 

o 

z: 

< 

< 

> 

u- 

o 


07  lU 

z 

3 

UJ 

cO 

< 

aT 

< 

> 

cu 

3 

o 

cr 

rltHcO  J 

V- 

o 

H 

ej 

o 

5 

X 

c4  CO 

0O 


a. 


c/7 

r 


rO 

V7  07 

07  o 

vH  -JJ 

-3*  r4 

07 


o7 

< 

UJ 

r 

O 

X 

O 

w 

5* 

c 

CL 

r 

o 

o 


nl 


o  o  o 
o  o  o 
o  o  o 
o  o  o 

•  •  • 

o  o  h 


h* 

.J 

3 

r 

OJ 

ii_ 


H 

o 


UJ 

ciJ 

< 

0- 

$ 


UJ 

UJ 

cO 


</? 

UJ 

z: 

9 

oc 

UJ 

9 

O 

5 

uj 

£ 

UJ 

CQ 


d7 

UJ  cO 

CJ 

nC 

<C 

6. 

O 

C/7  UJ 
—  O 
C/7  CU" 
J-13 
1J  O 

<  U7 
n 

< 


In  -js 

o  o 

UJ  111 
H  lf> 

co  r* 

O  0<3 
CD  O 
CO  CO 
(OcD 
cO  cl 
lO  «-» 
•  • 
o  o 


UJ 

or 

u 

00 

or 

o 


o  o  o 
o  o  o 
O  O  o 
o  o  o 

OHO 


Q 

to 

a: 

c 


o 

CJ 

Q  o  o 
o  o  o  3. 
o  o 
o  o  o 


3.tf 


< 

z: 

p 


a.o  5 

3QC  < 
Of  UJ  o 

ur  ^ 

<3. 


c-»o4  <f 


O 

<rJ 


H  4- 


t« 


UJ 


r-tO  O  Z 


at 


u> 

CO  vO 
t-4  O 
«■  O  O 
ol  .  * 
r-iCOO 


I —  rH  to 

K7  Vo  0^ 

•  cn|  H  O 
•  •  * 
noNa 
ro^ 


</>  , 

2  O  bH 
Cfl  Is* 

\jj  *-t  H  ro 

X  •  •  • 

4-N  J- 

r-l  ro 


H  r4 


c4 


r<7 


i 

or 


J 


THE  MULT  I  PL) ER  15  J.06L53 

CONSULT  TABLE  P6V5  U  WINER 


TABLE  222-Continued 


427 


£ 

a 

<r> 


c-4  If) 

r~-  r~  r- 

j-  CO  O  ri 

j-  t-t  cp  O 


a 


2 

<C 

cr>  ^H^- 

vo  Lo  CC 

£ 

N<DO 

a> 

or 

O  vS  >~+ 

< 

•  •  • 

• 

> 

H  HsO 

cn  ^a> 
r-4 

cr> 

H 

rt 

^  O^OcJ^ 

<  o  C nv3  C? 

Uj  ONtOvO 

2;  'O  ^  CO  r-4 

•  •  e  • 

c-4  O  (7>  C4 

H  cJ  H 


?  — 5£ — 


o 

o 

o 

o 


IL 


(Q 

< 

CO 

o 

of 

o. 


n 

8 

0) 

o 

n 

* 

iS 

V) 

a: 

u 

t- 

</) 

Ui 

H 

UJ 

o 

<c 

5 

c 

> 

u. 

o 

£ 


UJ 

O 

o 

r 

o 

■x 


IU 

R 


V? 

X‘ 


N. 

fc 

r-O 


cO 
U  10 

o 


of 

> 

b. 

o 

lQ  Oi 
—  CJ 
CO  aC 
?•  3 
-J  o 
<(SI 

z 

< 


H  «?o 

co 


^-4 

-^C4 

S'3 

c*< 

CV 


in  to 
o  O 

ai  lj 

in 

m  p» 
CP  (to 
Cto  o4 
O  T— ( 

OT  -4- 

•  • 

o  o 


32 

c/  ui 


</7 

< 

UJ 

2T 

U- 

O 

sc 

o 

CO 

Q£ 

< 

<X. 

T" 

O 

O 

a 

a. 

z> 

2: 


CJ 

00 

c*' 

o 


of 

>- 

< 


to 


cQ 

< 

<0 

o 

of 

a. 


UJ 

07 

<c 

tL 


UJ 

UJ 

00 


c4 


OOO 

OOO 

O  o  o 

O  O  o 

t  •  • 

O  O  t4 


000 

OOO 

OOO 

000 
o  1-4  O 


Ooo  _j 
O  O  o  3 
OOO  ui 
O  o  O  V" 

•  •  •  I 

HO  o  2 

< 


to 


rO 


o 

o 

'o 

*  o 


o 

00  Q 
<S  W 
•  r^*  o 
o  •  • 

t~4  r~  o 


ro  o 

ro  rO  u*» 

‘Cn  00 
(T5  •  •  • 
ctvo  5)  O 
c^l  r-4 


CO 

2  O  O  U> 

<0 

UJ  lo  Csl  (O 

HOOJ 


HHW 


(0 


I 

or 


THE  HULTIPLIER  IS  0.6B57& 

CONSULT  TABLE  SV,  IK  NINE<< 


TABLE  2 22 -Continued 


428 


*> 

UJ 

to 


tu 

o 

2 

q: 

< 

> 


O  o4  v*  O 

o 

~i~  CT»  00 

HtO^O 

•  •  *  • 

M  V> 

M  H  H 


^00(0 
KinN'iO 
CO  xfl  H  (T) 
!r>  rn  -J* 

•  •  •  • 

-4-  vO  H  ^ 
O  ol 

N  r4  N 


2^  '-O  o 

<  vJ>  ^vJJ  4* 

lu  O  H  CO  T*"* 

>r  C^J  rO  rO  -i“ 

•  *  •  • 

»<*>  cn^  c'J 

H  ^ 


Of 

UJ 

CO 

Z 

2 


r4  O  H 

Ci  oOn  0> 
in  H 


N> 


o 

o 

o 

o 


y 

£ 

j 

3 

CO 

a 

c* 

CL 


l^> 

M 

vO 

o 

e 

<s 


or 

u7 

or 

o 

io 

ai 

H 

»jj 

O 

2 

C 

5* 

< 

> 

U-. 

o 


"oT 

o 

o 

o 

o 

o 


01 

r* 

1 n 
r~ 


IL 

R 


2 


to 
lu  to 
o 
z 

0T 

< 

> 

IL 


v  4  co 
CO 

r* 


to  oJ 

r-^ 

•  « 

In  i-* 
n  <r> 
m  M 

~j- 


Lr>  o 
O  o 

Uj  Ijj 

o  !n 

o 

(r>  m 

r-4  M 

ro  c* 
O  o 
a>  m 

cJ  M 

•  » 
o  o 


O? 

z: 

< 

uj 

'E 

u. 

o 

2 

o 

00 

3* 

< 

CL 

>: 

o 

o 

UJ 

-J 

CL 

5 

z> 

r 

lu 

UL 

Lu 

UJ 

X 

o 

to 

or 

o 

Lu 


(2 


< 

27 


oo  O 
O  O  o 

O  O  o 

o  o  o 

•  •  • 

O  O  M 


O  O  o 
(D  O  o 
o  o  o 
o  o  o 
•  •  • 
o  MO 


o 

H 

UJ 

ca 

< 

Q- 

ar 

UJ 

2 

3 

UJ 

UJ 

n 


00 

21 

< 

UJ 

2T 

Q 

c*r 

UJ 

9 

O 


2 

UJ 

UJ 

£ 

UJ 

cO 

2 

O 

to 

(2 

c 

CL 

r 

o 

CJ 


o  o  O 
o  o  o 
o  o  o 
o  o  o 

MOO 


o 

UJ 

I 

2 

<c 

M 

UJ 

JL 


<s 

•  t 


tr> 

I~t  to 

cO  t-> 

•  no 

'  ■ 

r-t-a  O 


-3 

ro  o  r- 


m 


3 


o  o 

*  *  • 

^r-° 


CD 

r 

<c  o  m  m 

uj  Ncoto 

Z  •  *  • 

ro  05^. 

M  «-* 


» 

a: 


£ 

o 

j 

r-VC'l  cO  i 

UJ 

r* 

lO  UJ 

—  a 

cO 

: 

Ul 

ia  or 

O  ^ 

< 

< 

Of 

< 

> 

a. 

o 

<x 

<jr 

i 

i 

3 

TOTAL 

tj 

o 

r 

o 

a: 

7-73 

-J  O 
<C  00 
2S 

< 

o  or 
c*  til 
cir 

CO 

o 

<2 

CL 

i-t  c4  rO 

the  multiplier  is  i.i635i 

_ r0M9ULT  TABLE  6*h, 


TABLE  223 


EV  TOTAL  PEARSon  R  1-LeVel  2=A  3=8  4=C- 


NO.  OF  INDIVIDUALS  »  791 

NO.  OF  VARIABLES  INPUT 
HO.  OF  VARIABLES  RENERATED 
TOTAL  NO.  OF  VARIABLES 
WFHT  «  1  IDK^ZO  =-  0 

]  O?*, 

INPUT  FORMAT  CARD(-S) 


4- 

o 


4- 

IPR8  «=. 


1 


["MEANS 

I 

X 


Cl 5 L  P 1 . 0 /  1X,3F3.0) 


1 

2 

3 

4- 

2.030341 

14.500631 

12.163405- 

18.474075- 

STANDARD  DEVIATIONS 


1 


2-3  H- 


1 


0.511121 


15.32.96U  10 .92443*1  15.C92523 


CORRELaTI 


1 

2 

3 


1 

1.  OOCOOD 
O.524B70 
0.t,5OS92 
0.375846 


Z 

0. 524370 
1. 000000 
0. 293960 
0.219899 


3 

0.650832 
0 . 233960 
1.000000 
0.33602-V- 


f 

0.3788^6 

0.229893 

0,336024- 

1.000000 


T-VALU6S  associated  vn  TH  R'S 

1  1  3 


1 

2 

3 

4 


0.0 

17,320770 

24.082199 

11.493550 


17.3  2  07  7  0 

0.0 

8.638768 
C.63  53  83 


24.032199 
3. G3S763 
0.0 

10.021326 


11.493550 

6.635333 

10.021326 

0.0 


PROBABILITIES  OF  T'-S 

113 


H- 


1 

2 

3 


V 


0.0 

0.0 

0.0 

0. 000000 


0.0 

0.0 

0.000000 

0.000000 


0.0 

o.ooocoo 

0  .0 

0  .O00OOO 


o.cooooo 

O.OOOOOO 

0 .ococco 

0.0 


*1 


